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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
radiation sensitive resin composition useful as 
an excellent chemical amplification type resist 
which prevents a change of the line width of a 
" it c ^ \ resist pattern and the formation of T shape due 

\^^ : (!>^^ 2 ^jK to the time elapsed from exposure until heating 

after exposure [post-exposure delay(PED)], is 

0-^_2 not affected by a stationary wave due to 

R ■.- < 1 ] 

reflection from a substrate and can be applied 
even in a very small pattern size. 
SOLUTION: The radiation sensitive resin 
composition contains (A) a copolymer 
containing repeating units of formula 1 (where 
R1 is H or methyl; and R2 is an acid releasable 
>1 1C alicyclic alky! having a tertiary carbon atom> and repeating units derived from 
hydroxystyrenes and (B) a radiation sensitive acid generating agent. 



* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) a following formula (1) 
[Formula 1] 
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»■ (i) 



the repeating unit come out of and expressed and following formula (2) which R 1 is a 
hydrogen atom or a methyl group, and are with a carbon numbers of 1 1 or more which 
R 2 has the 3rd class carbon atom, and are acid desorption nature alicyclic alkyl groups 
here 

[Formula 2] 



a radiation-sensitive resin composition, wherein R 3 contains the copolymer and (B) 
radiation-sensitive acid generator which come out and contain the repeating unit 
which is a hydrogen atom or a methyl group, and which is expressed here. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a radiation-sensitive resin 
composition. It is related with a radiation-sensitive resin composition useful to micro 
processing using various kinds of radiation like X-rays, such as charged particle 
beams, such as an electron beam besides the far ultraviolet ray represented by KrF t 
ArF excimer laser, etc., and a synchrotron radiation line, especially in more detail. 



[Description of the Prior Art]As resist suitable for X-rays, such as charged particle 
beams, such as far ultraviolet rays, such as a KrF excimer laser, and an electron beam, 
and a synchrotron radiation line, The radiation-sensitive acid generator which 
generates acid by the exposure (henceforth "exposure") of radiation is used, and the 
"chemical amplification type resist" which raised the sensitivity of resist by the 
catalysis of the acid is proposed. Although the point of the line width of a resist 
pattern changing or becoming T moid configuration as a problem peculiar to such 




[0002] 
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chemical amplification type resist conventionally by the length soaking time 
(henceforth "PED") from exposure to the heat-treatment after exposure was pointed 
out, Continue till recent years and A hydroxystyrene system repeating unit, (meta-) 
the chemical amplification type radiation-sensitive resin composition (refer to 
JP,7-209868 r A) using the polymer which consists of a repeating unit to which the 
solubility of the polymer to the alkali developing solution after the repeating unit which 
consists of acrylic acid t-butyl, and exposure is reduced — including, The chemical 
amplification type resist which can be equal to application to device fabrication has 
been proposed variously. However, contrast sufficient in the deprotection groups 
(t-butyl protective group etc) generally used in chemical amplification type resist in 
connection with the minuteness making of the present device cannot be revealed, but 
it has become difficult to apply to the device fabrication of more detailed pattern size 
than now. 
[0003] 

[Problem(s) to be Solved by the Invention]In view of said situation in conventional 
technology, a resist pattern does not produce change of line width by PED, or the 
purpose of this invention does not become T mold configuration, And there is also no 
influence of the standing wave by the reflection from a substrate, and it is in providing 
a radiation-sensitive resin composition useful as outstanding chemical amplification 
type resist which becomes applicable also in overly detailed pattern size. Other 
purposes of this invention are to provide the radiation-sensitive resin composition 
which is high sensitivity (low exposure energy quantity), and was excellent in 
resolution performance to various kinds of radiation like X-rays, such as charged 
particle beams, such as far ultraviolet rays, such as KrF and an ArF excimer laser, and 
an electron beam, and a synchrotron radiation line. The purpose and advantage of 
further others of this invention will become clear from the following explanation. 
[0004] 

[Means for Solving the Problem]According to this invention, the above-mentioned 
purpose and an advantage of this invention are the (A) following formulas (1). 
[0005] 
[Formula 3] 

A. 

[0006]the repeating unit come out of and expressed and following formula (2) which R 1 
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is a hydrogen atom or a methyl group, and are with a carbon numbers of 1 1 or more 
which R 2 has the 3rd class carbon atom, and are acid desorption nature alicyclic alkyl 
groups here 



R 3 is a hydrogen atom or a methyl group here r [0008]It is attained by the 
radiation-sensitive resin composition containing the copolymer and (B) 
radiation-sensitive acid generator which come out and contain the repeating unit 
expressed. 

[0009] Hereafter, this invention is explained in detail. 

(A) The (A) ingredient in copolymer t his invention consists of a copolymer (henceforth 
"(A) copolymer") containing said repeating unit (1) and said repeating unit (2). In the 
formula (1) showing a repeating unit (1), have the 3rd class carbon atom of R 2 , and as 
a with a carbon numbers of 1 1 or more which are acid desorption nature alicyclic alkyl 
group, For example, a 2~methyl-2-adamanthyl group, a 2-ethyl™2~adamanthyl group, 
A 2-n-propyl-2-adamanthyl group, a 2Hsopropyl-2-adamanthy! group, 
2-methyi-2-tetracyclo [4.4.0.1 2 - 5 .1 7 - 10 ] dodecyi, 2-ethyh2-tetracyclo [4.4.0. 1 2l M 7 - 10 ] 
dodecyl, etc. can be mentioned, A 2-alkyl 2-adamanthyl group is especially preferred. 
[0010]Especially as R z , a 2~methyl-2-adamanthyl group is preferred. As for the 
above-mentioned alicyclic alkyl group, when it is necessary to have the character 
from which it can be desorbed with acid generated from a radiation-sensitive acid 
generator and **#*s, it is preferred that structure of a desorption portion takes the 
planar structure. (A) Content of a repeating unit (1) in a copolymer is 5 to 45 % of the 
weight still more preferably 50 or less % of the weight more preferably 60 or less % of 
the weight. Especially as a formula (2) showing a repeating unit (2), a unit originating in 
p— hydroxystyrene etc. is preferred. 

[001 1](A) Content of a repeating unit (2) in a copolymer is 45 to 90 % of the weight still 
more preferably 40% of the weight or more more preferably 30% of the weight or more. 
(A) In a copolymer, a repeating unit (1) and a repeating unit (2) can be independent 
respectively, or can exist two or more sorts. (A) — the copolymer can also have one 
or more sorts of repeating units (the following — " — others — it is called repeating 



[0007] 
[Formula 4] 




5 



JP 2001-166478 



unit") other than a repeating unit (1) and a repeating unit (2). 
[0012]As a monomer which gives other repeating units, for example Styrene, 
alpha-methylstyrene, o-methylstyrene, m-methylstyrene, p-methylstyrene, 
o-methoxy styrene, m-methoxy styrene, p-methoxy styrene, o-t-butoxystyrene, 
Vinyl aromatic compound;p-(1-methoxyethoxy) styrene, such as m-t-butoxy styrene 
and p-t-butoxystyrene, p-(l-ethoxyethoxy) styrene, p-(1~n-propoxyethoxy) styrene, 
p-(H-propoxyethoxy) styrene, p-(1-n~butoxyethoxy) styrene, p-(l-t-butoxyethoxy) 
styrene, p-(1-n-pentyloxy ethoxy) styrene, p-(1~n-hexyloxy ethoxy) styrene, 
p-(1-cyclopentyl oxyethoxy) styrene, p-(1-cyclohexy! oxyethoxy) styrene, 
p-(1-benzyloxy ethoxy) styrene, p-{1-(1'-naphthyl methoxy) ethoxy} styrene, 
[001 3]p-(1 -methoxy propoxy) styrene, p-(1 -ethoxy propoxy) styrene, 
p-(l-n-propoxypropoxy) styrene, p-(l-i-propoxypropoxy) styrene, 
p-(l-n-butoxypropoxy) styrene, p-(1 -t~butoxy propoxy) styrene, p-(1-n-pentyloxy 
propoxy) styrene, p-(1-n~hexyloxy propoxy) styrene, p-(1-cyclopenthyloxy propoxy) 
styrene, p~(1-cyclohexyfoxy propoxy) styrene, p-(1-benzyloxy propoxy) styrene, 
p-{1-(1'-naphthyl methoxy) propoxy} styrene, p-(1 -methoxy butoxy) styrene, 
p-(l-ethoxybutoxy) styrene, p-(l-n-propoxybutoxy) styrene, p-(IH-propoxybutoxy) 
styrene, p-(1-n-butoxy butoxy) styrene, p-(l-t-butoxybutoxy) styrene, 
p-(1-n-pentyloxy butoxy) styrene, p^(1-n-hexyloxy butoxy) styrene, 
p-(1-cyclopenthyloxy butoxy) styrene, p-(1-cyclohexyloxy butoxy) styrene, 
p-(1-benzyioxy butoxy) styrene, p-{1-(T-naphthyl methoxy) butoxy} styrene, 
[001 4]p-(1-methoxy-2-methylpropoxy) styrene, p-(1-ethoxy-2-methylpropoxy) 
styrene, p~(1-n-propoxy-2-rnethylpropoxy) styrene, 

p~(1-i™propoxy-2-methylpropoxy) styrene, p-(1-n-butoxy-2-methy I propoxy) styrene, 
p-(1-t-butoxy-2-methylpropoxy) styrene, p-(1-n-pentyloxy 2-methylpropoxy) 
styrene, p-(1~n-hexyloxy 2-methylpropoxy) styrene, p-(1 -cyclopenthyloxy 
2-methylpropoxy) styrene, p-(1-cyclohexyloxy 2-methylpropoxy) styrene, 
p-(1~benzyloxy 2-methy[propoxy) styrene, p-{1 -(1 -naphthyl 
methoxy)-2-methy[propoxy} styrene, [001 5] p-(1 -methoxy pentyloxy) styrene, 
p-(1 -ethoxy pentyloxy) styrene, p-(1~n-propoxy pentyloxy) styrene, p-(1-i-propoxy 
pentyloxy) styrene, p-(1-n-butoxy pentyloxy) styrene, p-(1-t~butoxy pentyloxy) 
styrene, p-(1-n-pentyloxy pentyloxy) styrene, p-(1-n~hexyloxy pentyloxy) styrene, 
p-(1 -cyclopenthyloxy pentyloxy) styrene, p-(1-cyclohexyloxy pentyloxy) styrene, 
p-(1-benzyloxy pentyloxy) styrene, p-(1-(1'-naphthyl methoxy) pentyloxy} styrene, 
[001 6]p-(1-methoxy-2,2-dimethy!propoxy) styrene, 

p-(1 -ethoxy-2,2-dimethylpropoxy) styrene, p-(1 -n-propoxy-2,2-dimethylpropoxy) 
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styrene, p-(1-i-propoxy-2,2-dimethylpropoxy) styrene, 

p-(1 -n-butoxy-2,2-dimethylpropoxy) styrene, p""(1-t-butoxy-2,2-dimethylpropoxy) 
styrene, p-(1-n-pentyloxy 2,2-dimethylpropoxy) styrene, p-(1-n~hexyloxy 
2,2-dimethylpropoxy) styrene, p-(1-cyclopenthyloxy 2,2-dimethylpropoxy) styrene, 
p-(1-cyclohexyloxy 2,2-dimethylpropoxy) styrene, p-(1~benzyloxy 
2,2-dimethylpropoxy) styrene, p-{1-(1 -naphthyl methoxy)-2,2-dimethyipropoxy} 
styrene, p--(1-methyl-1-methoxyethoxy) styrene, p-(1-methyl-1-ethoxyethoxy) 
styrene, p-(l-methyM-n-propoxyethoxy) styrene, p-(l-methyMH-propoxyethoxy) 
styrene, p-(1 -methy I- 1-n-butoxy ethoxy) styrene, p-(1 -methy 1-1 -t-butoxyethoxy) 
styrene, p-(1-methyM-n-pentyloxy ethoxy) styrene, p-(1-methyl-1-n-hexyloxy 
ethoxy) styrene, p-(1-methyl-1-cyc[opentyf oxyethoxy) styrene, 
p-(1-methy|-1-cyclohexyl oxyethoxy) styrene, p-(1-methyl-1-benzyloxy ethoxy) 
styrene, p-{1 -methy M-(1 -naphthyl methoxy) ethoxy} styrene, 
[001 7]p-(1-methyM -methoxy propoxy) styrene, p-(1-methyl-1-ethoxypropoxy) 
styrene, p-(1-methyi-1-n-propoxypropoxy) styrene, 

p-(1-methy[-1-i-propoxypropoxy) styrene, p-(1 -methy M-n-butoxypropoxy) styrene, 
p-(l-methyM-t-butoxypropoxy) styrene, p-(1 -methy 1-1 -n-pentyloxy propoxy) 
styrene, p-(1-methyM~n-hexyloxy propoxy) styrene, 

p-(1-methyM-cyclopenthyfoxy propoxy) styrene, p-(1-methyl-1-cyclohexyloxy 
propoxy) styrene, p-(1~methyl-1-benzyloxy propoxy) styrene, 
p-{1-methyM-(1 Wiaphthyl methoxy) propoxy} styrene, 

[001 8]p-(1-methyl~1 -methoxy butoxy) styrene, p-(l-methyM-ethoxybutoxy) 
styrene, p-(1-methyl-1-n-propoxybutoxy) styrene, p-(l-methyM-i-propoxybutoxy) 
styrene, p-(1-methyl-1-n-butoxybutoxy) styrene, p-(l-methyM-t-butoxybutoxy) 
styrene, p-(1-methyl~1 -n-pentyloxy butoxy) styrene, p-(1-methyM-n-hexyloxy 
butoxy) styrene, p-(1-methy|-1-cyclopenthyloxy butoxy) styrene, 
p-(1-rnethyI-1-cyclohexyloxy butoxy) styrene, p-(1-methyl-1-benzy!oxy butoxy) 
styrene, p-{1 -methy |-1-(1'-naphthyl methoxy) butoxy} styrene, 
[001 9]p-(1-methyM -methoxy~-2-methylpropoxy) styrene, 
p-(1 -methy 1-1 -ethoxy-2-methy Ipropoxy) styrene, 
p-(1 -methy M -n-propoxy-2-methy Ipropoxy) styrene, 
p-(1 -methy M -i-propoxy-2-methylpropoxy) styrene, 
p-(1 -methy M -n-butoxy-2-methylpropoxy) styrene, 

p-(1 -methy 1-1 -t-butoxy-2-methylpropoxy) styrene, p-(1 -methyl-1 -n-pentyloxy 
2-methylpropoxy) styrene, p-(1-methyl-1-n-hexyloxy 2-methylpropoxy) styrene, 
p-(1 -methy 1-1 -cyclopenthyloxy 2-methylpropoxy) styrene, 



7 



JP 2001-166478 



p-(1 -methyl-1 -cyclohexyloxy 2-methyIpropoxy) styrene, p-(1 -methyl-1 -benzyloxy 

2- methylpropoxy) styrene, p-{1-methyl-1-(1 '-naphthyl methoxy)~2-methylpropoxy} 
styrene, [0020]p-(1-methyl-1 -methoxy pentyloxy) styrene, p-(1-methyl-1-ethoxy 
pentyloxy) styrene, p-(1 -methyM -n-propoxy pentyloxy) styrene, 

p-(1 -methyM H-propoxy pentyloxy) styrene, p-(1 -methyM -n-butoxy pentyloxy) 
styrene, p-(1 -methyl-1 -t~butoxy pentyloxy) styrene, p-(1-methy|-1-n-penty!oxy 
pentyloxy) styrene, p-(1 -methyM -n-hexyloxy pentyloxy) styrene, 
p-(1-nnethyl-1 — cyclopenthyloxy pentyloxy) styrene, p-(1-methy|-1 -cyclohexyloxy 
pentyloxy) styrene, p-(1 -methyM -benzyloxy pentyloxy) styrene, 
p-{1-methyl-1-(1 -naphthyl methoxy) pentyloxy} styrene, 
[0021 ]p-(1 -methyM -methoxy-2,2-dimethylpropoxy) styrene, 
p-(1 -methyl-1 -ethoxy-2,2-dimethylpropoxy) styrene, 
p-(1 -methyM -n-propoxy-2,2-dirnethylpropoxy) styrene, 
p-(1 -methyl-1 H-propoxy-2,2-dimethy Ipropoxy) styrene, 
p-(1 -methyl-1 -n-butoxy-2,2-dimethylpropoxy) styrene, 

p-(1 -methyl-1 -t~butoxy-2,2-dimethylpropoxy) styrene, p-(1-methyl-1-n-pentyloxy 
2,2-dimethylpropoxy) styrene, p-(1 -methyM -n-hexyloxy 2,2-dimethylpropoxy) 
styrene, p-(1-methyl~1 -cyclopenthyloxy 2,2-dimethylpropoxy) styrene, 
p-(1 -methyM -cyclohexyloxy 2,2-dimethylpropoxy) styrene, 

p-(1~methy|-1-benzyloxy 2,2-dimethylpropoxy) styrene, p-fl-methyM-CV-naphthyl 
methoxy)-2,2-dimethylpropoxy} styrene, [0022]Methoxycarbonyloxy styrene, 
ethoxycarbonyloxy styrene, n-propyloxy carbonyloxy styrene, i-propyioxy 
carbonyloxy styrene, n-buthoxycarbonyloxy styrene, Hbuthoxycarbonyloxy styrene, 
t-buthoxycarbonyloxy styrene, cyclohexyloxy carbonyloxy styrene, Carbomethoxy 
methoxy styrene, ethoxycarbonyl methoxy styrene, n-propyloxy carbonyl methoxy 
styrene, i-propyloxy carbonyl methoxy styrene, n-butoxycarbonyl methoxy styrene, 
i-butoxycarbonyl methoxy styrene, t-butoxycarbo NIRUMETOKISHI styrene, 
cyclohexyloxy carbonyl methoxy styrene, [0023](Meta) Acrylic acid, maleic acid, 
fumaric acid, crotonic acid, mesaconic acid, Unsaturated carboxylic acid or those acid 
anhydrides, such as citraconic acid, itaconic acid, a maleic anhydride, and anhydrous 
citraconic acid; Methyl ester of said unsaturated carboxylic acid, Ethyl ester, n-propyl 
ester, i-propyl ester, n-butylester, i-butylester, sec^butylester, t-butylester, n-amyl 
ester, n-hexy! ester, cyclohexyl ester, 2-hydroxy ethyl ester, 2-hydroxy propyl ester, 

3- hydroxy propyl ester, 2,2-dimethyH 3~hydroxy propyl ester, Ester species, such as 
benzyl ester, isoboronyl ester, tricyclo deca nil ester, and 1-adamanthyI ester; (meta) 
unsaturated nitrile, such as acrylonitrile, mallein nitril, fumaronitrile, mesa 
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KONNITORIRU, SHITORAKONNITORIRU, and ITAKON nitril; 
[0024](Meta) Acrylamide, croton amide, mallein amide, fumaramide, Unsaturated 
amide, such as mesa KONAMIDO, SHITORAKONAMIDO, and ITAKON amide; 
Maleimide, Unsaturation imide, such as N-pheny!maleimide and 
N~cyclohexylmaleimide; Bicyclo[2.2.1]hept 2~ene (norbornene), Tetracyclo 
[4.4.0.1 2 ' 5 .1 7,10 ] dodec-3-ene, Cyclobutene r cycfopentene, cyclooctane, a 
dicyciopentadiene, A compound which has alicyclic skeletons, such as tricyclo 
[5.2. 1.0 2 ' 6 ] decene; (meta) Unsaturation alcohols, such as allyl alcohol, N-vinylaniline, 
vinylpyridine, N-vinyHepsilon caprolactam, N-vinyl pyrrolidone, N-vinylimidazole, 
N-vinylcarbazole, etc. can be mentioned. 

[0025]Styrene among these monofunctional nature monomers, p-t~butoxy styrene, 
t-butyl (meta) acrylate, p-(1~methoxyethoxy) styrene, p-(1 -ethoxy ethoxy) styrene, 
p-(1-benzyloxy ethoxy) styrene, p-{1-(1 '-naphthyl methoxy) ethoxy} styrene, 
p-(1-methyh1^methoxyethoxy) styrene, p-(1 -methoxy propoxy) styrene, 
p-(l-ethoxypropoxy) styrene, p-(1-benzyloxy propoxy) styrene, p-{1-(1 '-naphthyl 
methoxy) propoxy} styrene, p-(1 -cyclohexyl oxyethoxy) styrene, etc. are preferred. 
(A) Content of other repeating units in a copolymer is 5 to 35 % of the weight more 
preferably 40 or less % of the weight. 

[0026]The above-mentioned (A) copolymer can contain one or more sorts of 
polyfunctional monomers which have two or more polymerization nature unsaturation 
groups in a molecule as other repeating units apart from these repeating units. As a 
polyfunctional monomer which has two or more polymerization nature unsaturation 
groups in a molecule, For example, polyhydric alcohol more than divalent, polyetherdiol, 
In molecules, such as polyesterdiol, two or more hydroxyl groups. Ester species of a 
compound and acrylic acid (meta) which it has; The condensates of a compound and 
acrylic acid (meta) which have two or more amino groups can be mentioned into an 
addition; molecule of a compound and acrylic acid (meta) which have two or more 
epoxy groups in a molecule represented by epoxy resin, Specifically Ethylene glycol 
di(metha)acrylate, diethylene GURIKORUJI (meta) acrylate, Triethyfene glycol 
di(metha)acrylate, propyleneglycol di(meth) acrylate, Dipropylene GURIKORUJI (meta) 
acrylate, Tori propyleneglycol di(meth) acrylate, 1 , 4-butanediol di(metha)acrylate, 
TORIMECHI roll pro pansy (meta) acrylate, TORIMECHI rolf pro pantry (meta) acryiate, 
penta ERIS RITORUTORI (meta) acrylate, pentaerythritol tetra (meta) acrylate, 
tricyclodecane dimetha- NORUJI (meta) acryfate, The 2,5-dimethyl- 2, 5-hexanediol 
di(metha)acrylate r Alkylene glycol (poly) (derivative) di(meth)acry!ate, such as 
di(meth)acrylate of an ethylene glycol addition of bisphenol A besides 
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N,N -methylenebis (rneta) acrylamide, or a propylglycol addition, Epoxy (meta) acrylate, 
such as acrylic acid (meta) 2 addition of bisphenol A digiycidyl ether, can be 
mentioned. 

[0027]Among these polyfijnctional monomers, especially Ethylene glycol 
di(metha)acrylate, Tricyclodecane dimetha- NORUJI (meta) acrylate, 2,5-dimethyl- 
2,5-hexanediol di(metha)acrylate r acrylic acid (meta) 2 addition of bisphenol A 
digiycidyl ether, etc. are preferred. As a monomer which gives other repeating units, 
by using a polyfunctionai monomer, into the (A) copolymer, the moderate structure of 
cross linkage can be introduced, the motility of a polymer chain can be reduced, heat 
modification can be controlled by that cause, and heat resistance etc. can be 
improved. When the structure of cross linkage introduced by polyfunctionai monomer 
has acid dissociation nature, As a result of a molecular weight fall by exposure 
becoming large and a dissolution rate difference over a developing solution of an 
exposure part and an unexposed part increasing compared with a case where neither 
a case of straight-chain-shape resin nor the structure of cross linkage has acid 
dissociation nature, resolution can also be raised more. Content in the (A) copolymer 
of a polyfunctionai monomer is 1 to 7 % of the weight more preferably 10 or less % of 
the weight, 

[00281(A) A copolymer can be manufactured, for example by methods, such as the 
following (b) - (**). 

(**) Acetoxystyrene and a repeating unit (1) with a monomer corresponding to other 
repeating units by a case. For example, a method of using a basic catalyst, hydrolyzing 
and/or carrying out solvolysis and manufacturing an acetyl group in a copolymer 
selectively, after selecting a radical polymerization initiator suitably and carrying out 
copolymerization by proper methods, such as mass polymerization, solution 
polymerization, a precipitate polymerization, an emulsion polymerization, suspension 
polymerization, and massive-suspension polymerization. 

[0029](**) t-butoxystyrene and a repeating unit (1) with a monomer corresponding to 
other repeating units by a case. Select a radical polymerization initiator suitably and 
For example, mass polymerization, solution polymerization, How to use an acid 
catalyst, to hydrolyze and/or carry out solvolysis and to manufacture t-butyl group in 
a copolymer on the whole or selectively after carrying out copolymerization by proper 
methods, such as a precipitate polymerization, an emulsion polymerization, suspension 
polymerization, and massive-suspension polymerization, or carrying out living anionic 
polymerization. 

[0030](**) How to select a radical polymerization initiator suitably by a case, for 
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example with a monomer corresponding to other repeating units for a repeating unit 
(1) and a repeating unit (2), and to manufacture proper methods, such as mass 
polymerization, solution polymerization, a precipitate polymerization, an emulsion 
polymerization, suspension polymerization, and massive-suspension polymerization. 
[0031 ](A) The polystyrene equivalent weight average molecular weight (henceforth 
"Mw") by a ge! permeation chromatography (GPC) of a copolymer is as follows, it 
does not have the structure of cross linkage by a polyfunctional monomer — Mw of 
the (A) copolymer — desirable — 1,000-100,000 — more — desirable — 
3,000-40,000 — it is 3,000-30,000 still more preferably. In this case, when there is a 
tendency for sensitivity as resist and heat resistance to fall that Mw of a copolymer 
(A) is less than 1,000 and 100,000 is exceeded on the other hand, there is a tendency 
for solubility over a developing solution to fall. 

[0032]A polystyrene conversion number average molecular weight by Mw and a ge! 
permeation chromatography (GPC) without the structure of cross linkage by a 
polyfunctional monomer of the (A) copolymer, (it is hereafter called "Mn") — a ratio 
(Mw/Mn) — desirable — 1,0-5.0 — more — desirable — 1.0-4.0 — it is 1,0-3.0 still 
more preferably, Mw of the (A) copolymer which has the structure of cross linkage by 
a polyfunctional monomer — desirable — 3,000-500,000 — more — desirable — 
5,000-400,000 — it is 8,000-300,000 still more preferably. In this case, when there is a 
tendency for sensitivity as resist and heat resistance to fall that Mw of the (A) 
copolymer is less than 3,000 and 500,000 is exceeded on the other hand, development 
nature as resist is reduced and there is a tendency which promotes a developing 
defect. Mw/Mn of the (A) copolymer which has the structure of cross linkage by a 
polyfunctional monomer — desirable — 1.5-20.0 — it is 1.5-15.0 more preferably. 
[0033] (B) (B) radiation-sensitive acid generator (henceforth an "acid generator") 
used in radiation-sensitive acid generator t his invention consists of a compound 
which generates acid by exposure. As such an acid generator, ** onium salt, ** 
sulfone compounds, ** sulfonic acid ester compound, ** sulfonimide compound, ** 
disulfonyldiazomethane compound, ** disulfonyl methane compound, etc, can be 
mentioned. An example of these acid generators is shown below, 
[0034]** Onium salt : as onium salt, iodonium salt, suifonium salt, phosphonium salt, 
diazonium salt, ammonium salt, pyridinium salt, etc. can be mentioned, for example. As 
an example of an onium salt compound, bis(4-t-buthylphenyl)iodonium 
nonafluorobutane sulfonate, Bis(4-t-buthylphenyl)iodonium trifluora 
methanesulfonate, Bis(4-t-buthyIphenyl)iodonium perfluorooctanesulfonate, 
Bis(4-t-buthylphenyDiodonium pyrene sulfonate, Bis(4-t-buthylphenyf)iodonium 
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dodecylbenzene sulfonate, Bis(4H:"-buthylpheny])iodonium p-toluene sulfonate, 
Bis(4-t-buthyiphenyI)iodonium benzene sulfonate, Bis(4-t-buthyIphenyl)iodonium 
10-camphor sulfonate, Bis(4-t-buthylphenyi)iodonium octane sulfonate, 
Bis(4— t-buthylphenyl)iodonium 2-trifluoromethyl benzene sulfonate, 4-trifluoro methyl 
benzene sulfonate, bis(4-t-buthylphenyl)iodonium perfluoro benzene sulfonate, 
[0035]DiphenyliodonEum nonafluorobutane sulfonate, diphenyliodonium trifluoro 
methanesulfonate, Diphenyliodonium perfluorooctanesulfonate, diphenyliodonium 
pyrene sulfonate, Diphenyliodonium dodecylbenzene sulfonate, diphenyliodonium 
p-toluene sulfonate, Diphenyliodonium benzene sulfonate, diphenyliodonium 
10-camphor sulfonate, Diphenyliodonium octane sulfonate, diphenyliodonium 
2-trifluoromethyl benzene sulfonate, diphenyliodonium 4-trifluoro methyl benzene 
sulfonate, diphenyliodonium perfluoro benzene sulfonate, [0036]JI (p-toluyl) iodonium 
nonafluorobutane sulfonate, JI (p-toluyl) iodonium trifluoro methanesulfonate, JI 
(p-toluyl) iodonium perfluorooctanesulfonate, JI (p-toluyl) iodonium pyrene sulfonate, 
JI (p-toluyl) iodonium dodecylbenzene sulfonate, JI (p-toluyl) iodonium p-toluene 
sulfonate, JI (p-toluyl) iodonium benzene sulfonate, JI (p-toluyl) iodonium 
10-camphor sulfonate, JI (p-toluyl) iodonium octane sulfonate, JI (p-toluyl) iodonium 
2-trifluoromethyl benzene sulfonate, JI (pH:oluyl) iodonium 4-trifluoromethyl benzene 
sulfonate, JI (p-toluyl) iodonium perfluoro benzene sulfonate, [0037]JI (3, 
4-dimethylphenyl) iodonium nonafluorobutane sulfonate, JI (3,4-dimethylphenyl) 
iodonium trifluoro methanesulfonate, JI (3, 4-dimethylphenyl) iodonium 
perfluorooctanesulfonate, JI (3,4-dimethylphenyi) iodonium pyrene sulfonate, JI 
(3,4-dimethylphenyl) iodonium dodecylbenzene sulfonate, JI (3, 4-dimethylphenyl) 
iodonium p-toluene sulfonate, JI (3,4-dimethylphenyl) iodonium benzene sulfonate, JI 
(3, 4-dimethylphenyl) iodonium 10-camphor sulfonate, JI (3,4-dimethylphenyl) 
iodonium octane sulfonate, JI (3,4-dimethylphenyi) iodonium 2-trifluoromethyl 
benzene sulfonate, JI (3,4-dimethylphenyl) iodonium 4-trifluoromethyl benzene 
sulfonate, JI (3,4-dimethylphenyl) iodonium perfluoro benzene sulfonate, 
[0038]p-nitrophenyl phenyliodonium nonafluorobutane sulfonate, p-nitrophenyl 
phenyliodonium trifluoro methanesulfonate, p-nitrophenyl phenyliodonium 
perfluorooctanesulfonate, p-nitrophenyl phenyliodonium pyrene sulfonate, 
p-nitrophenyl phenyliodonium dodecylbenzene sulfonate, p-nitrophenyl 
phenyliodonium p-toluene sulfonate, p-nitrophenyl phenyliodonium benzene sulfonate, 
p-nitrophenyl phenyliodonium 10-camphor sulfonate, p-nitrophenyl phenyliodonium 
octane sulfonate, p-nitrophenyl phenyliodonium 2-trifluoromethyl benzene sulfonate, 
p-nitrophenyl phenyliodonium 4-trifluoromethyl benzene sulfonate, p-nitrophenyl 
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phenyliodonium perfluoro benzene sulfonate, [0039]JI (m-nitrophenyl) iodonium 
nonafluorobutane sulfonate, JI (m-nitrophenyl) iodonium trifluoro methanesulfonate, 
JI (m-nitrophenyl) iodonium perfluorooctanesulfonate, JI (m-nitrophenyl) iodonium 
pyrene sulfonate, JI (m-nitrophenyl) iodonium dodecylbenzene sulfonate, JI 
(m-nitrophenyl) iodonium p-toluene sulfonate, JI (m-nitrophenyl) iodonium benzene 
sulfonate, JI (m-nitrophenyl) iodonium 10-camphor sulfonate, JI (m-nitrophenyl) 
iodonium octane sulfonate, JI (m-nitrophenyi) iodonium 2-trifluoromethyl benzene 
sulfonate, JI (m-nitrophenyl) iodonium 4-trifluoromethyl benzene sulfonate, JI 
(m-nitrophenyl) iodonium perfluoro benzene sulfonate, [0040]Methoxypheny 
phenyliodonium nonafluorobutane sulfonate, Methoxypheny phenyliodonium trifluoro 
methanesulfonate, Methoxypheny phenyliodonium perfluorooctanesulfonate, 
Methoxypheny phenyliodonium pyrene sulfonate, methoxypheny phenyliodonium 
dodecylbenzene sulfonate, Methoxypheny phenyliodonium p-toluene sulfonate, 
Methoxypheny phenyliodonium benzene sulfonate, methoxypheny phenyliodonium 
10-camphor sulfonate, Methoxypheny phenyliodonium octane sulfonate, 
methoxypheny phenyliodonium 2-trifluoromethyl benzene sulfonate, Methoxypheny 
phenyliodonium 4-trifluoromethyl benzene sulfonate, methoxypheny phenyliodonium 
perfluoro benzene sulfonate, [0041 ]JI (p-chlorophenyl) iodonium nonafluorobutane 
sulfonate, JI (p-chlorophenyl) iodonium trifluoro methanesulfonate, JI 
(p-chlorophenyl) iodonium perfluorooctanesulfonate, JI (p-chlorophenyl) iodonium 
pyrene sulfonate, JI (p-chlorophenyl) iodonium dodecylbenzene sulfonate, JI 
(p-chlorophenyl) iodonium p-toiuene sulfonate, JI (p-chlorophenyl) iodonium benzene 
sulfonate, JI (p-chlorophenyl) iodonium 10-camphor sulfonate, JI (p-chiorophenyl) 
iodonium octane sulfonate, JI (p-chlorophenyl) iodonium 2-trifluoromethyl benzene 
sulfonate, JI (p-chlorophenyl) iodonium 4-trifluoromethyl benzene sulfonate, JI 
(p-chlorophenyl) iodonium perfluoro benzene sulfonate, [0042]JI (p-trifluoro 
methylphenyi) iodonium nonafluorobutane sulfonate, JI (p-trifluoro methylphenyl) 
iodonium trifluoro methanesulfonate, JI (p-trifluoro methylphenyl) iodonium 
perfluorooctanesulfonate, JI (p-trifluoro methylphenyl) iodonium pyrene sulfonate, JI 
(p-trifluoro methylphenyl) iodonium dodecylbenzene sulfonate, JI (p-trifluoro 
methylphenyl) iodonium p-toluene sulfonate, JI (p-trrfluoro methylphenyl) iodonium 
benzene sulfonate, JI (p-trifluoro methylphenyl) iodonium 10-camphor sulfonate, JI 
(p-trifluoro methylphenyl) iodonium octane sulfonate, JI (p-trifluoro methylphenyl) 
iodonium 2-trifluoromethyl benzene sulfonate, JI (p-trifluoro methylphenyl) iodonium 
4-trifluoromethyl benzene sulfonate, JI (p-trifluoro methylphenyl) iodonium perfluoro 
benzene sulfonate, [0043]Dinaphthyl iodonium nonafluorobutane sulfonate, dinaphthyl 



13 



JP 2001-166478 



iodonium trifluoro methanesulfonate, Dinaphthyl iodonium perfluorooctanesulfonate, 
dinaphthyl iodonium pyrene sulfonate, Dinaphthyl iodonium dodecylbenzene sulfonate, 
dinaphthyl iodonium p-toluene sulfonate, Dinaphthyl iodonium benzene sulfonate, 
dinaphthyl iodonium 10-camphor sulfonate, Dinaphthyl iodonium octane sulfonate, 
dinaphthyl iodonium 2-trifluoromethyl benzene sulfonate, dinaphthyl iodonium 
4-trifluoromethyl benzene sulfonate, dinaphthyl YODONIUMUPA fluorobenzene 
sulfonate,[0044]Bipheny!ene iodonium nonafluorobutane sulfonate, biphenylene 
iodonium trifluoro methanesulfonate, Biphenylene iodonium perfluorooctanesulfonate, 
biphenylene iodonium pyrene sulfonate, Biphenylene iodonium dodecylbenzene 
sulfonate, biphenylene iodonium p-toluene sulfonate, Biphenylene iodonium benzene 
sulfonate, biphenylene iodonium 10-camphor sulfonate, Biphenylene iodonium octane 
sulfonate, biphenylene iodonium 2-trifluoromethyi benzene sulfonate, biphenylene 
iodonium 4-trifluorornethyl benzene sulfonate, biphenylene YODONIUMUPA 
fluorobenzene sulfonate, [0045]2-KUROROBIFENIREN iodonium nonafluorobutane 
sulfonate, 2-KUROROBIFENIREN iodonium trifluoro methanesulfonate, 2-chloro 
biphenylene iodonium perfluorooctanesulfonate, 2-chloro biphenylene iodonium 
PIRENSURUHONETO, 2-KUROROBIFENIREN iodonium dodecylbenzene sulfonate, 
2-chloro biphenylene iodonium p-toluene sulfonate, 2-KUROROBIFENIREN iodonium 
benzene sulfonate, 2-chloro biphenylene iodonium 10-camphor sulfonate, 
2-KUROROBIFENIREN iodonium octane sulfonate, 2-chloro biphenylene iodonium 
2-trifluoromethyi benzene sulfonate, 2-chloro biphenylene iodonium 4-trifluoromethyl 
benzene sulfonate, 2-chloro biphenylene YODONIUMUPA fluorobenzene sulfonate, 
[0046]Triphenylsulfonium nonafluorobutane sulfonate, triphenylsulfonium trifluoro 
methanesulfonate, Triphenylsulfonium perfluorooctanesulfonate, triphenylsulfonium 
pyrene sulfonate, Triphenylsulfonium dodecylbenzene sulfonate, triphenylsulfonium 
p-toluene sulfonate, Triphenylsulfonium benzene sulfonate, triphenylsulfonium 
10-camphor sulfonate, Triphenylsulfonium octane sulfonate, triphenylsulfonium 
2-trifluoromethyl benzene sulfonate, Triphenylsulfonium 4-trifluoromethyl benzene 
sulfonate, triphenylsulfonium hexafluoroantimonate, triphenylsulfonium naphthalene 
sulfonate, triphenylsulfonium perfluoro benzene sulfonate, [0047]4H;-buthylphenyl 
diphenyl sulfonium nonafluorobutane sulfonate, 4-t-buthylphenyl diphenyl sulfonium 
trifluoro methanesulfonate, 4-t-buthylphenyl diphenyl sulfonium 
perfluorooctanesulfonate, 4-t-buthylphenyl diphenyl sulfonium pyrene sulfonate, 
4-t-buthylphenyl diphenyl sulfonium dodecylbenzene sulfonate, 4-t-buthylphenyl 
diphenyl sulfonium p-toluene sulfonate, 4-t-buthy[phenyI diphenyl sulfonium benzene 
sulfonate, 4-t-buthylphenyl diphenyl sulfonium 10-camphor sulfonate, 
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4-t-buthylphenyl diphenyl sulfonium octane sulfonate, 4-t-buthy (phenyl diphenyi 
sulfonium 2-trifluoromethyl benzene sulfonate, 4-t-buthylphenyl diphenyl sulfonium 
4-trifluoromethanebenzene sulfonate, 4-t-buthylphenyi diphenyl SURUHONIUMUPA 
fluorobenzene sulfonate, [0048]4-t-butoxyphenyldiphenyi sulfonium trifluoro 
methanesulfonate, 4-t-butoxyphenyldiphenyl sulfonium nonafluorobutane sulfonate, 
4-t-butoxyphenyldiphenyl sulfonium perfluorooctanesulfonate, 
4H:-butoxyphenyldiphenyl sulfonium pyrene sulfonate, 4-t-butoxyphenyldiphenyl 
sulfonium p-toluene sulfonate, 4-t-butoxyphenyldiphenyl sulfonium benzene sulfonate, 
4-t-butoxyphenyldiphenyl sulfonium 10-camphor sulfonate, 

4—t-butoxyphenyldiphenyl sulfonium octane sulfonate, 4-t-butoxyphenyldiphenyl 
sulfonium 2-trifluoromethyl benzene sulfonate, 4-t-butoxyphenyldiphenyl sulfonium 
4-trifluoromethyi benzene sulfonate, 4-t-butoxyphenyldiphenyl SURUHONIUMUPA 
fluorobenzene sulfonate, [0049]4-hydroxyphenyl diphenyl sulfonium trifluoro 
methanesulfonate, 4-hydroxyphenyl diphenyl sulfonium nonafluorobutane sulfonate, 
4-hydroxyphenyl diphenyl sulfonium perfluorooctanesulfonate, 4-hydroxyphenyl 
diphenyl sulfonium pyrene sulfonate, 4-hydroxyphenyl diphenyl sulfonium p-toluene 
sulfonate, 4-hydroxyphenyl diphenyl sulfonium benzene sulfonate, 4-hydroxyphenyl 
diphenyl sulfonium 10-camphor sulfonate, 4-hydroxyphenyi diphenyl sulfonium octane 
sulfonate, 4-hydroxyphenyl diphenyl sulfonium 2-trifluoromethyl benzene sulfonate, 
4-hydroxyphenyl diphenyl sulfonium 4-trifluoromethyl benzene sulfonate, perfluoro 
benzene sulfonate,[0050]Tori (p-methoxypheny) sulfonium nonafluorobutane 
sulfonate, Tori (p-methoxypheny) sulfonium trifluoro methanesulfonate, Tori 
(p-methoxypheny) sulfonium perfluorooctanesulfonate, Tori (p-methoxypheny) 
sulfonium pyrene sulfonate, Tori (p-methoxypheny) sulfonium p-toluene sulfonate, 
Tori (p-methoxypheny) sulfonium benzene sulfonate, Tori (p-methoxypheny) 
sulfonium 10-camphor sulfonate, Tori (p-methoxypheny) sulfonium octane sulfonate, 
Tori (p-methoxypheny) sulfonium 2-trifluoromethyl benzene sulfonate, Tori 
(p-methoxypheny) sulfonium 4-trifluoromethyl benzene sulfonate, Tori 
(p-methoxypheny) sulfonium perfluoro benzene sulfonate, [0051]JI (methoxypheny) 
and p-toluyl sulfonium nonafluorobutane sulfonate, JI (methoxypheny) and p-toluyl 
sulfonium trifluoro methanesulfonate, JI (methoxypheny) and p-toluyl sulfonium 
perfluorooctanesulfonate, JI (methoxypheny) and p-toluyl sulfonium pyrene sulfonate, 
JI (methoxypheny) and p-toluyl sulfonium p-toluene sulfonate, JI (methoxypheny) and 
p-toluyl sulfonium benzene sulfonate, JI (methoxypheny) and p-toluyl sulfonium 
10-camphor sulfonate, JI (methoxypheny) and p-toluyl sulfonium octane sulfonate, JI 
(methoxypheny) and p-toluyl sulfonium 2-trifluoromethyl benzene sulfonate, JI 



15 



JP 2001-166478 



(methoxypheny) and p-toluyl sulfonium 4-trifluoromethy[ benzene sulfonate, JI 
(methoxypheny) and p-toluyl SURUHON1UMUPA fluorobenzene sulfonate, 
[0052]Phenyl tet ram ethylene sulfonium nonafluorobutane sulfonate, Phenyl 
tetramethylene sulfonium trifluoro methanesulfonate, Phenyl tetramethylene 
sulfonium perfluorooctanesulfonate, Phenyl tetramethylene sulfonium pyrene 
sulfonate, phenyl tetramethylene sulfonium p-toluene sulfonate, Phenyl 
tetramethylene sulfonium benzene sulfonate, phenyl tetramethylene sulfonium 
10-camphor sulfonate, Phenyl tetramethylene sulfonium octane sulfonate, phenyl 
tetramethylene sulfonium 2-trifluoro methyl benzene sulfonate, Phenyl tetramethylene 
sulfonium 4-trifluoromethyl benzene sulfonate, phenyl tetramethylene sulfonium 
perfluoro benzene sulfonate, [0053] p-hydroxy phenyl tetramethylene sulfonium 
nonafluorobutane sulfonate, p-hydroxyphenyl tetramethylene sulfonium trifluoro 
methanesulfonate, p-hydroxyphenyl tetramethylene sulfonium 
perfluorooctanesulfonate, p-hydroxyphenyl tetramethylene sulfonium pyrene 
sulfonate, p-hydroxyphenyl tetramethylene sulfonium p-toluene sulfonate, 
p-hydroxyphenyl tetramethylene sulfonium benzene sulfonate, p-hydroxyphenyl 
tetramethylene sulfonium 10-camphor sulfonate, p-hydroxyphenyl tetramethylene 
sulfonium octane sulfonate, p-hydroxyphenyl tetramethylene sulfonium 
2-trifluoromethyl benzene sulfonate, p-hydroxyphenyl tetramethylene sulfonium 
4-trifluoromethyl benzene sulfonate, p-hydroxyphenyl tetramethylene sulfonium 
perfluoro benzene sulfonate, [0054]Phenyl biphenylene sulfonium nonafluorobutane 
sulfonate, Phenyl biphenylene sulfonium trifluoro methanesulfonate, Phenyl 
biphenylene sulfonium perfluorooctanesulfonate, Phenyl biphenylene sulfonium 
PIRENSURUHONETO, phenyl biphenylene sulfonium p-toluene sulfonate, 
FENIRUBIFENIREN sulfonium BENZENSURUHONETO, phenyl biphenylene sulfonium 
10-camphor sulfonate, FENIRUBIFENIREN sulfonium OKUTANSURUHONETO, phenyl 
biphenylene sulfonium 2^trifluoromethyl benzene sulfonate, Phenyl biphenylene 
sulfonium 4-trifluoromethyl benzene sulfonate, phenyl biphenylene 
SURUHONIUMUPA fluorobenzene sulfonate, [0055](4-phenylthiophenyi) - diphenyl 
sulfonium nonafluorobutane sulfonate, (4-phenylthiophenyl) - diphenyl sulfonium 
trifluoro methanesulfonate, (4-phenylthiophenyl) - diphenyl sulfonium 
perfluorooctanesulfonate, (4-phenyIthiophenyi) - diphenyl sulfonium pyrene sulfonate, 
(4-phenylthiophenyl) - diphenyl sulfonium p-toluene sulfonate, (4-phenylthiophenyl) - 
diphenyl sulfonium benzene sulfonate, (4-phenylthiophenyl) - diphenyl sulfonium 
10-camphor sulfonate, (4-phenylthiophenyl) - diphenyl sulfonium octane sulfonate, 
(4-phenylthiophenyl) - diphenyl sulfonium 2-trifluoromethyl benzene sulfonate, 
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(4-phenylthiophenyl) - diphenyi suifonium 4-trifluoromethyl benzene sulfonate, 
diphenyl (4-phenylthiophenyD SURUHONIUMUPA fluorobenzene sulfonate, 
[0056]4,4'-bis(diphenyIsulfoniophenyl)SURUFIDOJI nonafluorobutane sulfonate, 
4,4'-bis(diphenylsulfoniophenyl)sulfide JITORI fluoro methanesulfonate, 
4,4 r -bis(diphenylsulfoniophenyl)SURUFIDOJI perfluorooctanesulfonate, 
4 p 4-bis(diphenylsulfoniophenyl)sulfide JIPIREN sulfonate, 
4,4 -bis(diphenylsutfoniophenyl)SURUFIDOJI pHtoluene sulfonate, 
4,4 r -bis(diphenylsulfoniophenyl)sulfide dibenzene sulfonate, 
4,4 , -bis(dipheny!sulfoniophenyl)SURUFIDOJI 10-camphor sulfonate, 
4,4'-bis(diphenylsulfoniophenyi)suifide dioctane sulfonate, 

4,4'-bis(diphenylsulfoniophenyl)SURUFIDOJI 2-trifluoromethyl benzene sulfonate, 
4,4'-bis(diphenylsulfoniophenyl)SURUFIDOJI 4-trifluoromethyl benzene sulfonate, 
4,4 -bis(diphenylsulfoniophenyl)sulfide JIPA fluorobenzene sulfonate, ** can be 
mentioned. 

[0057]** Sulfone compounds : as sulfone compounds, a beta-keto sulfone, 
beta-sulfonylsulfones, these alpha-diazo compounds, etc. can be mentioned, for 
example. As an example of sulfone compounds, a phenacyl phenylsulfone, a mesityl 
phenacyl sulfone, bis(phenyl slufonyOmethane, 4^trisphenacyl sulfone, etc. can be 
mentioned. 

[0058]** Sulfonic acid ester compound : as a sulfonic acid ester compound, 
alkyl-sulfonic-acid ester, halo aikyl-suffonic-acid ester, aryl sulfone acid ester, imino 
sulfonate, etc. can be mentioned, for example. As an example of a sulfonic acid ester 
compound, Benzoin tosyiate, pyrogalloltristrifluoro methanesulfonate, Pyrogallol tris 
nonafluorobutane sulfonate, pyrogallol methanesulfonic acid triester, Nitrobenzyl 
9,1 0-diethoxyanthracen-2-sulfonate, aipha-methylolbenzoin tosyiate, 
aipha-methylolbenzoin octane sulfonate, aipha-methylolbenzoin trifluoro 
methanesulfonate, alpha-methylolbenzorn dodecyl sulfonate, etc. can be mentioned. 
[0059]** Sulfonimide compound : as a sulfonimide compound, it is a following formula 
(8), for example. 
[0060] 
[Formula 5] 



< 
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(among a formula, R 6 shows the divalent basis of an alkylene group, an allyiene group, 
an ARUKO xylene group, etc., and R 7 shows univalent bases, such as an alkyl group, an 
aryl group, a halogenation alkyl group, and a halogenation aryl group.) — the compound 
expressed can be mentioned. 

[0061]As an example of a sulfonimide compound, N-(trifluoro methyl 
sulfonyloxy)succinimide, N-(trifluoromethyl sulfonyloxy)phtalimide, N-(trifluoromethyl. 
sulfonyloxy) diphenylmaleimide, The N-(trifluoromethyl sulfonyloxy) bicyc!o[2.2.1]hept 
5-ene- 2, 3-dicarboxyimide, The N-(trifluoromethyl sulfonyloxy )-7-oxabicyclo [2.2.1] 
hept 5-ene- 2, 3-dicarboxyimide, N-(trifluoromethyl sulfonyloxy) bicycfo[2.2J] 
heptane- 5,6-oxy-2, 3-dicarboxyimide, N-(trifluoromethy[ sulfonyloxy) naphthylimide, 
N-(10-camphor sulfonyloxy) succinimide, N-(10-carnphor sulfonyloxy) phthalimide, 
N-(10-camphor sulfonyloxy) diphenylmaleimide, the N-(10-camphor sulfonyloxy) 
bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxyimide, The N-(10-camphor 
sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2, 3-dicarboxyimide, N-(10-camphor 
sulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2,3-dicarboxyimide, N-(10-camphor 
sulfonyloxy) naphthylimide, [0062]N-(octane sulfonyloxy) succinimide, N-(octane 
sulfonyloxy) phthalimide, N-(octane sulfonyloxy) diphenylmaleimide, the N-(octane 
sulfonyloxy) bicyclo[2.2.1]hept 5~ene- 2, 3-dicarboxyimide, The N-(octane 
sulfonyioxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2, 3-dicarboxyimide, N-(octane 
sulfonyloxy) bicycfo[2.2J] heptane- 5,6-oxy-2, 3-dicarboxyimide, N-(octane 
sulfonyloxy) naphthylimide, N-(p-toluenesulfonyloxy) succinimide, 
N-(p-toIuenesuifonyloxy) phthalimide, N-(p-toluenesulfonyloxy) diphenylmaleimide, 
N-(p-toluenesulfonyloxy) bicyc!o[2.2.1]hept 5~ene~ 2, 3-dicarboxyimide, the 
N-(p-toluenesulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2, 3-dicarboxyimide, 
N-(p-toluenesulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2, 3-dicarboxyimide, 
N-(p-toluenesulfonyioxy) naphthylimide, [0063]N-(2-trifluoromethyl benzene 
sulfonyloxy) succinimide, N-(2-trifluoromethyl benzene sulfonyloxy) phthalimide, 
N-(2-trifluoromethyl benzene sulfonyloxy) diphenylmaleimide, The 
N-(2-trifluoromethyl benzene sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2, 
3-dicarboxyimide, The N-(2-trifluoromethyl benzene sulfonyloxy )-7-oxabicyclo 
[2.2,1] hept 5-ene- 2, 3-dicarboxyimide, N-(2-trifluoromethyl benzene sulfonyloxy) 
bicyclo[2.2.1] heptane- 5,6-oxy~2, 3-dicarboxyimide, N-(2-trifluoromethyl benzene 
sulfonyloxy) naphthylimide, N-(4-trifluoromethyl benzene sulfonyloxy) succinimide, 
N-(4-trifluoromethyI benzene sulfonyloxy) phthalimide, N-(4~trifluoro methyl benzene 
sulfonyloxy) diphenylmaleimide, The N-(4-trifluoromethyl benzene sulfonyloxy) 
bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxyimide, The N-(4-trifluoromethyl benzene 
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sulfonyloxy)-7-oxabicyclo [2-2.1] hept 5~ene- 2, 3-dicarboxyimide, 
N-(4-trifluoromethyl benzene sulfonyloxy) bicyclo[2.2.1] heptane- 
5,6-oxy-2,3-dicarboxyimide f N-(4-trifluoromethyl benzene sulfonyloxy) naphthylimide, 
[0064]N-(perfluoro benzene sulfonyloxy) succinimide, N-(perfluoro benzene 
sulfonyloxy) phthalimide, N-(perfluoro benzene sulfonyloxy) diphenylmaieimide, The 
N-(perfluoro benzene sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxyimide, The 
N-(perfIuoro benzene sulfonyloxy)-7-oxabicyclo [2,2.1] hept 5-ene™ 2, 
3-dicarboxyimide, N-(perfluoro benzene sulfonyloxy) bicyclo[2.2.1] heptane- 
5,6-oxy-2 1 3-dicarboxyimide, N-(perf!uoro benzene sulfonyloxy) naphthylimide, 
[0065]N-(naphthalene sulfonyloxy) succinimide, N~(naphthalene sulfonyloxy) 
phthalimide, N-(naphthaiene sulfonyloxy) diphenylmaieimide, the N-(naphthalene 
sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 2, 3-dicarboxyimide, The N-(naphthalene 
sulfonyloxy)-7-oxabicycIo [2.2.1] hept 5-ene- 2, 3-dicarboxyimide, N-(naphthalene 
sulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2, 3-dicarboxyimide, N-(naphthalene 
sulfonyloxy) naphthylimide, N-(nonafIuorobutyl sulfonyloxy) succinimide, 
N-(nonafluorobutyl sulfonyloxy) phthalimide, N-(nonafluorobutyl sulfonyloxy) 
diphenylmaieimide, N-(nonafluorobutyl sulfonyloxy) bicycio[2.2.1]hept 5-ene~ 
2,3-dicarboxyimide, the N-(nonafluorobutyl sulfonyloxy)-7-oxabicyclo [2.2.1] hept 
5~ene™ 2, 3-dicarboxyimide, N-(nonafluorobutyl sulfonyloxy) bicyclo[2.2.1] heptane- 
5,6~oxy--2,3-dicarboxyirnide, N~(nonafluorobutyl sulfonyloxy) naphthylimide 
[0066]N-(perfluoro octane sulfonyloxy) succinimide, N-(perfluoro octane sulfonyloxy) 
phthalimide, N-(perfluoro octane sulfonyloxy) diphenylmaieimide, The N-(perfluoro 
octane sulfonyloxy) bicyclo[2.2.1]hept 5~ene- 2, 3-dicarboxyimide, The N-(perfluoro 
octane suIfonyloxy)-7~oxabicyclo [2.2.1] hept 5-ene- 2, 3-dicarboxyimide } 
N-(perfluoro octane sulfonyloxy) bicyclo[2.2.1] heptane- 5,6-oxy-2, 3-dicarboxyimide, 
An N-(perfluoro octane sulfonyloxy) naphthylimide N-(benzene sulfonyloxy) 
succinimide, N~(benzene sulfonyloxy) phthalimide, N-(benzene sulfonyloxy) 
diphenylmaieimide, N-(benzene sulfonyloxy) bicyclo[2.2.1]hept 5-ene- 
2, 3-dicarboxyimide, the N-(benzene sulfonyloxy)-7-oxabicyclo [2.2.1] hept 5-ene- 2, 
3-dicarboxyimide, N-(benzene sulfonyloxy) bicyclo[2.2.1] heptane- 
5,6™oxy-2,3-dicarboxyimide, N-(benzene sulfonyloxy) naphthylimide, etc, can be 
mentioned. 

[0067]** Diazomethane compound : as a diazomethane compound, it is a following 
formula (9), for example. 
[0068] 
[Formula 6] 
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O N 2 O 
o o 

(among a formula, R a and R 9 may be mutually the same, or may differ from each other, 
and show univalent bases, such as an alkyl group, an ary[ group, a halogenation alkyl 
group, and a halogenation aryl group.) — the compound expressed can be mentioned. 
[0069]As an example of a diazomethane compound, 

bis(trifluoromethylsulfony0diazomethane, Bis(cyclohexylsulfonyl)diazomethane, 
bis(phenyl slufonyOdiazomethane, Bis(p-tosyl)diazomethane, 

bis(2,4-dimethylbenzenesulfonyl)diazomethane l Methylsulfonyi p^tosyl diazomethane, 
bis(p~t-buthy]pheny] suifonyl)diazomethane, 

Bis(p-chlorobenzenesulfonyl)diazomethane, cyclohexylsulfonyi p^tosyl diazomethane, 
1-cyclohexylsulfonyl ,1-dimethylethyl sulfonyl) diazomethane, 
Bis(1,1-dimethylethyl suifonyDdiazomethane, bis(1-methylethyl 
suIfonyl)diazomethane, Bis(3 and 3-dimethyi- 1 f 5-dioxa spiro[5, 5] dodecane- 
8-su[fonyl)diazomethane, bis(1, 4-dioxa spiro[4, 5] decane- 7-sulfonyl)diazomethane, 
etc. can be mentioned. 

[0070]** Disulfonyl methane compound : as a disulfonyi methane compound, it is a 

following formula (10), for example. 

[0071] 

[Formula 7] 

O V o 
+ n I! I II 

r irn 

[0072][R 10 and R 11 among a formula, It may be the same to mutual, or may differ in it, 
and Univalent straight chain shape or branched state aliphatic hydrocarbon group, 
Other univalent organic groups which have a cycloalkyl group, an aryl group, an aralkyl 
group, or a hetero atom are shown, and V and W, It may be the same to mutual, or may 
differ in it, and other univalent organic groups which have an aryl group, a hydrogen 
atom, univalent straight chain shape, a branched state aliphatic hydrocarbon group, or 
a hetero atom are shown, And the monocycle or many rings to which either [ at least ] 
V or W is an aryl group, or V and W connect mutually and have at least one 
unsaturated bond are formed, or the basis as which V and W connect mutually and are 
expressed in the formula 8 is formed. ] 
[0073] 
[Formula 8] 
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v 

W 

[0074]however — V — ' — and — W — ' — mutual — being the same — even when 
— it may differ — and — two or more — existing — V — ' — and — W — ' — 
respectively — being the same — even when — it may differ. V and W which were 
combined with a carbon atom which shows a hydrogen atom, a halogen atom, an alkyl 
group, a cycloalkyl group, an aryl group, or an aralkyi group, or is the same or is 
different connect mutually, carbon monocycfe structure is formed, and n is an integer 
of 2-10. 

[0075]Said acid generator is independent or two or more sorts can be used for it 
together. In this invention, the amount of acid generator used is 0.5 - 15 weight 
section more preferably 0.1 to 20 weight section per (A) copolymer 100 weight section. 
[0076]In acid diffusion controlling agent t his invention, it is preferred to blend an acid 
diffusion controlling agent which has the operation which controls further a diffusion 
phenomenon in a resist tunic of acid produced from an acid generator by exposure, 
and inhibits a chemical reaction in a non exposure area which is not preferred. While 
the storage stability of a constituent improves and resolution improves as resist by 
using such an acid diffusion controlling agent, line width change of a resist pattern by 
change of PED can be suppressed, and it becomes what was extremely excellent in 
process stability. As an acid diffusion controlling agent, a nitrogen-containing organic 
compound from which basicity does not change with exposure or heat-treatment in a 
formation process of a resist pattern is preferred. 

[0077]As such a nitrogen-containing organic compound, it is a following formula (12), 
for example. 
[0078] 
[Formula 9] 

R 1Z — N — R 14 

[0079][R T2 , R 13 , and R 14 among a formula, It may be the same to mutual, or may differ in 
it, and a hydrogen atom, an alkyl group, an aryl group, or an aralkyi group (hydrogen 
atoms, such as an alkyl group, an aryl group, and an aralkyi group, include the case 
where it is replaced by functional groups, such as a hydroxy group, for example) is 
shown. ] 

[0080]The compound (henceforth "nitrogen-containing compound (I)") come out of 



21 



JP 2001-166478 



and expressed, the diamino compound which has two nitrogen atoms in the same 
intramolecular, (it is hereafter called "nitrogen-containing compound (II)".) — a 
diamino polymer (henceforth "nitrogen-containing compound (HI)"), an amide group 
content compound, an urea compound, a nitrogen-containing heterocyclic compound, 
etc. which have three or more nitrogen atoms can be mentioned. 
[0081]As nitrogen-containing compound (I), for example n-hexylamine, n-heptyl 
amine, Monoalkyl amines, such as n-octyl amine, n-nonyl amine, and n~decyl amine; 
Di-n-butylamine, Di-n-pentylamine, di-n-hexylarnine, di-n-heptyl amine, Dialkyl 
amines, such as di-n-octy! amine, di-n-nonyl amine, and di-n-decyl amine; 
Triethylamine, Tri-n-propylamine, tri-n-butylarnine, tri-n-pentylamine, 
Tri-n-hexylamine, tri-n-heptyl amine, tri-n-octyl amine, Trialkylamine, such as 
trhn-nonyl amine and tri-n-decyi amine; Aniline, Aromatic amine, such as 
N-methylaniline, N.N-dimethylaniline, 2-methyfaniline, 3-methylaniline, 
4-methylaniline, 4-nitroaniline, diphenylamine, a triphenylamine, and 1-naphthylamine, 
etc. can be mentioned. 

[0082]As nitrogen-containing compound (II), for example Ethylenediamine, 
N,N,^NM:etramethylethylenediamine, N,N,N\N'-tetrakis (2-hydroxypropyl) 
ethylenediamine, A tetramethylenediamine, hexamethylenediamine, 
4,4-diaminodiphenylmethane, 4,4 -diaminodiphenyl ether, 4,4-diaminobenzophenone, 
4,4-diaminodiphenylamine, 2,2'-bis(4-aminophenyl)propane, 
2-(3-aminophenyl)-2-(4-aminophenyi) propane, 
2-(4-aminopheny[)-2-(3-hydroxypheny!) propane, 
2~(4-aminophenyi)-2-(4-hydroxyphenyl) propane, 
1 ,4~bis[1 -(4™aminophenyl)-1 -methylethyl] benzene, 

1,3-bis[1-(4-aminophenyl)-l-methyiethyl] benzene, etc. can be mentioned. As 
nitrogen-containing compound (III), a polymer of poiyethyleneimine, polyallylamine, and 
dimethylaminoethyl acrylamide, etc. can be mentioned, for example. 
[0083]As said amide group content compound, for example A formamide, 
N-methylformamide, N-N-dimethylformamide, an acetamide, N-methylacetamide, 
N.N-dimethylacetamide, propionamide, benzamide, a pyrrolidone, N-methyl 
pyrrolidone, etc. can be mentioned. As said urea compound, urea, methyl urea, 1, and 
1-dimethylurea, 1, 3-dimethylurea, 1, 1 and 3, 3-tetramethyl urea, 1, 3-diphenyl urea, 
tributyl thiourea, etc. can be mentioned, for example. 

[0084]As said nitrogen-containing heterocyclic compound, for example Imidazole, 
benzimidazole. 4-methyl imidazole, 4-methy!-2-phenylimidazole, Imidazole derivatives, 
such as 2-phenylbenzimidazole; Pyridine, 2-methylpyridine, 4-methylpyridine, 
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2-ethylpyridine, 4-ethylpyridine, 2-phenylpyridine, 4-phenylpyridine, 
N-methyl-4-phenylpyridine, nicotine, Pyridines, such as nicotinic acid, nicotinamide, 
quinoline, 8-oxyquinoline, and an acridine, etc. Pyrazine, a pyrazole, pyridazine, kino 
ZARIN, a pudding, pyrrolidine, piperidine, morpholine, 4-methylmorpholine, a piperazine, 
a 1,4-dimethylpiperazine, 1,4-diazabicyclo [2.2.2] octane, etc. can be mentioned. 
Nitrogen-containing compound (I), a nitrogen-containing heterocyclic compound, etc. 
are preferred among these nitrogen-containing organic compounds. Especially in 
nitrogen-containing compound (I), trialkylamine is preferred, and pyridines are 
preferred especially in a nitrogen-containing heterocyclic compound, 
[0085]Said acid diffusion controlling agent is independent or can use two or more 
sorts together. 15 or less weight sections of loadings of an acid diffusion controlling 
agent are 0.005 - 5 weight section still more preferably 0.001 to 10 weight section 
more preferably per (A) copolymer 100 weight section. In this case, when loadings of 
an acid diffusion controlling agent exceed 15 weight sections, there is a tendency for 
the development nature of sensitivity as resist or an exposure part to fall. There is a 
possibility that pattern shape and size fidelity as resist may fall [ loadings of an acid 
diffusion controlling agent ] by less than 0.001 weight sections depending on a process 
condition. 

[0086]A surface-active agent in which an operation which improves the spreading 
nature of a constituent, striae SHON, development nature as resist, etc. is shown can 
be blended with a radiation-sensitive resin composition of other additive agent t his 
inventions. As such a surface-active agent, polyoxy ethylene lauryl ether, 
Polyoxyethylene stearylether, polyoxyethylene oleylether, Polyoxyethylene 
octylphenol ether, polyoxyethylene nonyl phenol ether, Can mention a 
polyethylene-glycol JIRAU rate, polyethylene-glycol distearate, etc, and as a 
commercial item, For example, EFUTOPPUEF301 , EF303, EF352 (made by a toe 
KEMUPU rhoda shoes company), Megger fax F1 71, F173 (made by Dainippon Ink & 
Chemicals, Inc.), Fluorad FC430, FC431 (made by Sumitomo 3M), Asahi guard AG710, 
the Sir chlorofluocarbon S-382, SC101, SC102, SC103, SC104, SC105, SC106 (made 
by Asahi Glass Co., Ltd.), KP341 (made by Shin~Etsu Chemical Co., Ltd.), poly flow 
No.75, No.95 (product made from Kyoeisha Chemicals), etc. can be mentioned. 
[0087] Loadings of a surface-active agent are below the amount part of duplexs 
preferably per (A) copolymer 100 weight section. Energy of radiation can be absorbed, 
the energy can be transmitted to an acid generator, an operation which makes a 
generated amount of acid increase by that cause can be shown in a 
radiation-sensitive resin composition of this invention, and a sensitizer which has the 
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effect of raising sensitivity of appearance of resist can be blended with it 
[0088]Benzophenones, roses bengal, anthracene, etc. can be mentioned as an 
example of a desirable sensitizer. Loadings of a sensitizer are usually 50 or less weight 
sections per (A) copolymer 100 weight section. By blending a color and/or paints, a 
latent image of an exposure part can be made to be able to visualize, influence of 
halation at the time of exposure can be eased, and an adhesive property with a 
substrate can be further improved by blending a bonding assistant Antihalation agents, 
such as 4-hydroxy~4'-methy! CULCON, a shape improving agent, preservation 
stabilizer, a defoaming agent, etc. can also be blended as other additive agents, 
[0089]A radiation-sensitive resin composition of solvent t his invention is prepared as 
a constituent solution by filtering with a filter with an aperture of about 0.2 
micrometer, after concentration of total solids dissolves in a solvent uniformly 
preferably one to 50% of the weight on the occasion of the use, for example so that it 
may become 5 to 40% of the weight. 

[0090]As a solvent used for preparation of said constituent solution, For example, 
ethylene glycol monomethyl ether acetate, ethylene glycol monoethyl ether acetate, 
Ethylene glycol monoalkyl ether acetate, such as ethylene glycol mono-n-propyl ether 
acetate and ethylene glycol mono-n-butyl ether acetate; Propylene glycol 
monomethyl ether, Propylene glycol monoethyl ether, propylene glycol mono-n-propyl 
ether, Propylene glycol monoalkyl ether, such as propylene glycol mono-n-butyl ether; 
Propylene glycol wood ether, Propylene glycol diethylether, propylene glycol 
di-n-propyl ether, Propylene glycol dialkyl ether, such as propylene glycol dHn-butyl 
ether; Propylene-glycoHmonomethyHether acetate, propylene glycol monoethyl ether 
acetate, propylene glycol mono-n-propyl ether acetate, Propylene glycol monoalkyl 
ether acetate, such as propylene glycol mono-n-butyl ether acetate; Methyl lactate, 
Lactate, such as ethyl lactate, lactic acid n-propyf, and lactic acid i-propyl; Formic 
acid n-amyl r Formic acid Hamyl, ethyl acetate, n-propyl acetate, acetic acid i-propyl, 
N-butyl acetate, acetic acid Hbutyl, n-arnyl acetate, acetic acid i~amy! r 
Aliphatic-carboxylic-acid ester species, such as propionic acid i-propyl, propionic 
acid n-butyl, and propionic acid Hbutyl; Hydroxyethyl acetate, 

2- hydroxy-2-methylpropionic acid ethyl, 2-hydroxy-3-methyIbutyric acid methyl, 
Methoxy ethyl acetate and ethoxyethyl acetate, 3-methoxy methyl propionate, 

3- methoxy ethyl propionate, 3-ethoxymethyl propionate, 3-ethoxyethyl propionate, 
3-methoxy butyl acetate, Other ester species, such as 3-methyH3-methoxy butyl 
acetate, 3-methyH3-methoxy butyl propionate, 3-methyH3-methoxybutyl butyrate, 
methyl acetoacetate, ethyl acetoacetate, methyl pyruvate, and ethyl pyruvate; 
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Toluene, Aromatic hydrocarbon, such as xylene; Methyl ethyl ketone, methyl propyl 
ketone, Methyl butyl ketone, 2-heptanone, 3-heptanone, 4~heptanone, Ketone, such 
as cyclohexanone; lactone, such as amide;gamma-BUCHIRORAKUN, such as 
N-methylformamide, N.N-dimethylformamide, N-methylacetamide, 
N,N-dimethylacetamide, and N-methyi pyrrolidone, can be mentioned. These solvents 
are independent or two or more sorts can be used for them together, 
[0091]When forming a resist pattern from a radiation-sensitive resin composition of 
formation this invention of a resist pattern , As it mentioned above, a prepared 
constituent solution by proper application means, such as spin coating, flow casting 
spreading, and roll coating. For example, after forming a resist tunic and heat-treating 
at temperature of 70 ** - about 1 60 ** beforehand by a case by applying on 
substrates, such as a silicon wafer and a wafer covered with aluminum (henceforth 
"prebake"), it exposes via a predetermined mask pattern. As radiation used in that 
case, charged particle beams, such as X-rays, such as far ultraviolet rays, such as an 
ArF excimer laser (wavelength of 193 nm) and a KrF excimer laser (wavelength of 248 
nm), and a synchrotron radiation line, and an electron beam, are used, choosing them 
suitably, corresponding to a kind of acid generator. Exposing conditions, such as a light 
exposure, are suitably selected according to a combination presentation of a 
radiation-sensitive resin composition, a kind of each additive agent, etc. In this 
invention, in order to be stabilized and to form a highly precise minute pattern, it is 
preferred to perform heat-treatment (henceforth "after^exposure bake") 30 seconds 
or more at temperature of 70-1 60 ** after exposure. In this case, there is a possibility 
that dispersion in sensitivity according [ temperature of after-exposure bake ] to a 
kind of substrate at less than 70 ** may spread, 

[0092]Then, 15-30 ** of predetermined resist patterns are made to form for 1 5 to 100 
seconds preferably for 10-50 ** and 10 to 200 seconds with an alkali developing 
solution by developing negatives preferably especially on 20-25 ** and conditions for 
15 to 90 seconds. As said alkali developing solution, for example Alkali metal hydroxide, 
an ammonia solution, Mono- di- or tri-alkylamine, mono- di- or tri-alkanolamines. 
Heterocyclic amine, tetra alkylammonium hydroxide, Kolin, Alkaline compounds, such 
as 1,8-diazabicyclo [5,4.0]-7-undecene and 1 ,5-diazabicycIo [4.3.0]-5-nonene, 
Usually, an alkaline aqueous solution which dissolved one to 5% of the weight 
preferably one to 10% of the weight so that it might become 1 to 3% of the weight of 
concentration preferably especially is used. To a developing solution which consists of 
said alkaline aqueous solution, water soluble organic solvents and surface-active 
agents, such as methanol and ethanol, can also be added suitably, for example. Since 
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influence of a basic impurity etc. which are contained in an environmental atmosphere 
is prevented when forming a resist pattern, a protective film can also be provided on a 
resist tunic. 
[0093] 

[Example] Hereafter, an example is given and an embodiment of the invention is 
described still more concretely. However, this invention is not restrained at all by 
these examples. 

[0094]After mixing each ingredient shown in the Examples 1-10 and comparative 
example 1 table 1 (however, a part is based on weight.) and considering it as a 
homogeneous solution, it filtered with the membrane filter made from Teflon with the 
aperture of 0.2 micrometer, and the constituent solution was prepared. Subsequently, 
after carrying out spin coating of the class product solution on a silicon wafer, bake 
before exposure (PB) was performed in the temperature and time which are shown in 
Table 2, and the resist tunic of 0.5 micrometer of thickness was formed. The KrF 
excimer laser irradiation equipment by NIKON CORP. (trade name NSR-2205 EX 12 A) 
was used for this resist tunic, via the mask pattern, the light exposure was changed 
and the KrF excimer laser (wavelength of 248 nm) was exposed. After - exposure bake 
(PEB) was performed after exposure in the temperature and time which are shown in 
Table 2. Subsequently, after developing negatives using tetramethylammonium 
hydroxide solution, with water, it washed for 30 seconds, it dried, and the resist 
pattern was made to form. The evaluation result of each example and a comparative 
example is shown in Table 3. Here, measurement of Mw and Mw/Mn and evaluation of 
each resist were carried out, and evaluation of resist was carried out in the following 
way. 

[0095]Mw and the GPC column by Mw/Mn TOSOH CORP. (two G2000H XL ) It 
measured by flow/of 1.0 ml using one G3000H XL and one G4000H XL by the gel 
permeation chromatography (GPC) which makes monodisperse polystyrene a 
standard by an analysis condition with an elution solvent tetrahydrofuran and a 
column temperature [ C ] of 40 degrees. 

[0096]When a line and space pattern (1 L1 S) with a sensitivity design line width of 0,22 
micrometer was formed, the light exposure formed in the line width of 1 to 1 was made 
into the optimum light exposure, and this optimum light exposure estimated it. W hen a 
line and space pattern (1L1S) with a resolution design line width of 0.22 micrometer 
was formed, the Sower limit (micrometer) of the resist pattern resolved when it 
exposes by an optimum light exposure was made into resolution. 

[0097]When a line and space pattern (1L1S) with a standing wave design line width of 
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0.22 micrometer was formed, the line width (Lsw: refer to drawing 1 ) between 
Yarnatani of the backlash (standing wave) which happens by interference of the light 
formed in a side attachment wali was measured with the scanning electron 
microscope, and the following standard estimated. 

0.02 >= Lsw : Fitness 0.02< Lsw : Defect [0098]After lengthening the sample exposed 
by the optimum light exposure at the time of developing negatives by performing PEB 
immediately after PEP stability exposure for 2 hours and placing it into the chamber 
which controlled the ammonia concentration in atmosphere to 5 ppb, negatives are 
developed by performing PEB, When a line and space pattern (1L1S) with a design line 
width of 0.22 micrometer was formed, the line width (Ltop) of the pattern upper part 
was measured with the scanning electron microscope, and the following standard 
estimated, 

0.22x0.85<Ltop<0.22x1.1: Good 0.22x0.85 >"Ltop : It becomes thin and poor 0.22x1.1 
<=Ltop : It grows fat and poor[0099]Each ingredient used by each example and a 
comparative example is as follows. 

(A) Co polymer with copolymer A- 1 :4-hydroxy styrene / 2-methyl-2-adamanthyl 
acrylate (copolymerization ratio =75/25:Mw=1 4000) 

A-2: A copolymer with 4-hydroxystyrene / 2-methyl-2-adamanthyl acrylate / 
styrene (copolymerization ratio =75/1 5/1 0:Mw=32000) 

A-3: A copolymer with 4-hydroxystyrene / 2-methy[-2-adamanthyt acrylate / 
p-t-butoxystyrene (copolymerization ratio =70/1 0/20:Mw=1 5000) 
A-4: A copolymer with 4-hydroxystyrene / 2-methyl-2-adamanthyl acrylate / t-butyl 
acrylate (copolymerization ratio =70/1 0/20:Mw=1 3000) 

A-5: A copolymer with 4-hydroxystyrene / 2-methyl-2-adamanthyl acrylate / 
p~t-butoxy styrene / 2,5-dimethyl- 2, and 5-hexanediof diacrylate (copolymerization 
ratio =80/5/1 5/3:Mw=33000) 

A-6: copolymer (copolymerization ratio =80/5/1 5/3:Mw=31 000) with 
4-hydroxystyrene / 2-methy!-2-adamanthyl acrylate / t-butyl acrylate / 
2,5-dimethyl- 2, and 5-hexanediol diacrylate 

A-7: A copolymer with 4-hydroxystyrene / 2-methy|-2-adamanthyl acrylate / 
4-(1-ethoxyethoxy) styrene (copolymerization ratio =70/10/20) 
A~8: A copolymer with :4-hydroxystyrene / styrene / t-butyl acrylate 
(copolymerization ratio =60/20/20:Mw=1 3000) 

[0100] (B) acid generator B-1: — triphenylsulfonium trifluoro methanesulfonate B-2:N 
— a - (trifluoromethyi sulfonyloxy) bicyclo[2.2.1]hept 5~ene~ 2,3-dicarboxyirnide 
B-3:screw. Iodonium 10-camphor sulfonate B-4: (4-t-buthylphenyl) 
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Bis(4-t-buthylphenyl)iodonium nonafluoro-n-butane sulfonate B™5:bis(1 ,4-dioxa 
spiro[4.5] decane- 7-sulfonyl)diazomethane [0101] (C) Acid diffusion controlling agent 
C-1:N, N, N\ N'-tetrakis. (2-hydroxypropyl) Ethylenediamine C~2 :. 
2-phenyibenzimidazole C-3 :. trioctylamine C-4:triethanolamine G-5:4~-phenylpyridine 
(D) solvent D— 1 : — the ethyl lactate D-2 — :ethyI-3-ethoxy propionate 
D-3:propyiene-glycol-monomethyl-ether acetate D-4: — methyl amy] ketone [0102] 
[Table 1] 
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[Table 3] 
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[0105] 

[Effect of the InventionjA resist pattern does not produce change of line width by 
PED, or the radiation-sensitive resin composition of this invention does not become T 
mold configuration, And a radiation-sensitive resin composition useful as outstanding 
chemical amplification type resist which becomes applicable also in pattern size overly 
detailed for the reason is provided, without being influenced by the standing wave by 
the reflection from a substrate. Therefore, the radiation-sensitive resin composition 
of this invention can be used very conveniently as chemical amplification type resist 
for semiconductor devices expected that minuteness making will advance further from 
now on. 



[Translation done.] 
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[«Bte*«] (a) Ties (i) 
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bT^5*S^^t>*te: (B) Sgfe^tt^^ffl^ 
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im&m 1 1 (a) tibs: ( i ) 



-R 2 



- (1) 



«3il^*Jff^fc^Ul.ofifcJK«iti=-^*>5jK3|5»i 1&. 

■fctTFIEsS (2) 
Kb 2] 




OH 



§11 bf e^r^t LT^ 5*1^11^^ (B) jfttt 



[»H0|PMli&K0n 
[0 0 0 1] 

[0002] 

eatfcu^hiLtH ac*r*oB8ftf (bit, 
**sa^»*«^p*4aa*^3i#«#«pre (si 

2 0 9 8 6 8-§r^«#JH) frlihtbt Lt, T^M^Mfi 



10 



20 



40 



Ib^if 3> ^ ^ h *j ^ r - IS «j {^ffffl $ ti T V n 6 A$£ 

Xco-t^-Y ^»3SK»ffl-r 8 r fc jPBJB t ft o T ft fc e 
[0 0 0 3] 

# — >-j>mm<nmt&£. cfcn sb&rjz: * o it 9 i-a 

afth-fc^NMBSusJ* h t LT#«ft«»«*tSHIf 

tffiljfttt. KT0RWa*6>W636«ft%5 0 
[0 0 0 4] 

©iEBWSsitffiJjfiCtt, (A) TfB^C (l) 
[0 0 0 5] 
lit 3] 



R 2 



(1) 



[0 0 0 6] R l ^7X^^^fcf±^^^-T? 

S»ifib^tt*5«ttJETlBSC (2) 
[0 0 0 7] 
Hfc4] 




<2) 



[0 0 0 8] ^*SJx5«fcSEb*ffiSr*Wbrft6*a 
[0 0 0 9] kt, **W«rl¥#pite»Bi-a 0 

(a) ^a^ff 



**9!te*3tta (A) tf;5>tt, SufE® 

ctwffiria»9igLWft (2) «r£*rra#«£# (jy 

Ts r (A) *tt^f*j i^5. ) a>fc*a« »5^L^ 

ffi (1) Sr^-r^t (1) ^*5i^. R 2 (Dsm^mw^ 
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=*-/VKfc LTB, ffilitf, 2-^^>-2-T^>^ 

\*)\>— 2 ry7 fl Pt>-2-7 

O.l 2 - 5 . I 7 - 10 ] Kv^vv^g, 2-31^1 — 2-^h 
9S^n [4.4.0.12-5 l7 ,io ] K^^/u^Sr* 

[0 0 10] R 2 ttTft 2-^fvU— 2-T 10 

^flSfllift«r»Sr t3iS&*Uv\ (A) I 3 
SSt*tt (l) o-Stffltt. ^Kli6 0li%« 
T\ i <9£?;£U< »5 0ffii%£J.T. $fc^Sf*U<^ 
5-4 5li%-(*fc5 fl ftllffi (2) 
(2) tLm p-tKp^f^W:ft 

[0 0 11] (A) <0*fc9iEU*tt (2) co 20 

fftl<tt3 0lt%K±, i!)ffiUtt 

£>3 D (A) ^fi-a^ic^r, (1) *3j; 

tFUKUWfc (2) tt, *jT^*Utl«^*fcH:2WSilJ: 

^t§rt^-et^ 0 (a) isl# 

IIL¥|5 (2) ^^SILW (BlTs 

[0012] tt©»«LiWt«:4*iS¥l*i LTIi, 

^l/^ m-^ ^;VX^I/>\ p — o 
h^riV^^l^V, m — ^ F^^f Uy, p — >. 

h^r^f p— t — :/ h^v-^^U>^(D fcT—A* 

>\ p- (1 -m h^r^3i h^ri/) p- (l 

-n-^n^i/xf^i/) ;*5^>\ p— (1— i — 
^vtflcis^y^i/) X^lxV, p- (l-n-^h^r 
->3iH^» p- (l-t-Z^v'X^ 

vO ;*^l^>\ p — ( 1 — n — ^^^VU^^rv^ h *c 40 
p- (l -n-^^r^U^-^fycn h^f 

-» x^*U>\ p- (1 PA.^i/;i/t^rv'x 
vO x^u>\ p— ( 1 --^V ^yu^-^rv/oi h ^ 
fl^^ P- { 1 - (1 ' —Ty^fr* b*f) 3i b*c 

[00 13) P - (l-^h^^p^y) 
>\ p~ (1 h^v-^n^Kdrfy) x^^v, p - 

(l-n-^P^yp^y) P - (i 

— i — ^nTK^rv-^P/K^i/) ;*^l">\ p- (l— n so 



-Zf p- (1-t-^'h 

^^D^V') X^U>\ p- (1 -n-^^t 
^rv'^P^v') ^^-Uly, p- ( 1 - T2s<l/=f-jv 
^yyn^V) p- (1-->^p— ^r-> 

;^^yp^-» ^-^u>- x P - ( i — <>-vvm- 

*^o**Sx) jx-^w^ p - {i- (i> 

}\>* b*cis) ^P/K^f} X^U^ p - (1-^ h^r 

i/ZfY*is) p- (l-3i h^^h^r^) 

p- (1 -n-^PsK^^h*^) 
V N p- (1 - i -^P/K^^ h=^» p 

- (I -n-Z? b3r*>^ b*is) Xfl/y, p- (1 ^ 
t — zf b*ri/Zf N^rv") -X^>\ p- (l-n-^V 
<?-J\s^*cZsZf b*ris) X^Uls, (1-n-^^rfy 
-/W^h^^) X^U> N p- (1 -is? X2s<l/=$- 

;^^h^r^) ^^uy, p- ( l —*sp n^^r-> 
y^^h^r^) t/>\ p— (1 — ^VvvL^^r 
is-?Y*cis) x^u^ p- {l- (i' —ty^jv* 

[0014] p- ( 1 -7* h=^>- 2 -^/U^p 
v") :*^U>\ p~ (l —3i h^rv-- 2— ^^vl^naK 
p- (l-n-/p^-2-^f 
^^ptK^tv-) X^U-> % p- (l-i-^P^y- 
2-^f L ^7 B P/K^-» ^fUV, p- ( 1 -n-zf b 
*r*/- 2-J^JlsZ?vtf*ri/) p- (1-t 

-3/ b3ris- 2 -^^-yU^P^^S/) ^fuy, p- 

( 1 - n 2 - ^ f y^p X 

fl^X p- (1-n— ^^J^^r^-2-^^j^zf 
p^^rfy) xfuy, p— ( i —i/p p^yf/v^y 

- 2— ^^/V:^P#3r>0 ^^i^v, p- (i-->^n 
^^^^^r->- 2-^^yV^P7K^r^) p 

- ( l -^yy;^^-y™ 2 - ^ f;i//p ^^i/) 
u>\ p- {l- (r -^37^^p« b**s) 

[0 0 15] p- (1 

p- (1 —3i h^r^V^/U^v') 
p- ^^u>-^ 
p- (1 - i -^P/K^v-^^^/U^"^^) 
p- (1 -n-y h^r^yf;^;/) X^l^V, p 

- (l-t-^h^^y f f;l/^v') p- 
( 1 - n ~^yf;^^r^yf;Vt^y) ^.^W^, 

p- (1 -n-^^i/Jls^^i/^ls^sls^Z/) 
V, p- (1 -^^P^^/U^-^v-^V^/U^^r^) 
^^L-v. p - (l-y^P^yyi/^y^yf/^ 
^rf>) ^fi/y, p- ( i -^y^^-^e/^^^v^- 

P - {i- (r h ^ 

[0 0 16] (1 ,2-v^5vU:T 

P^v^) p- (1 -3i b*ri/-2 ,2-i? 



5 



(4) 
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.2 — *? !/y, p- (1 

p- (l-n"7>^^-2,2-^f;P7 P D 
#*>0 X^!>>\ p- (1- ,2- 
^;*^;K7*P7K^v') ;^U>\ p- (l"n--<>^ 
;Vi-^r - 2 , 2 - ^> f yl^y □ ^> X^I>>\ p 

- ( 1 - n-^^vvU^v'- 2 ,2-^f^n^ 

^^-1/^, p— (1 — p^^^A^^r^- 

p- (1 -^y^^rv'- 2 ,2-^f;l/ 
^P/K^vO j^u^ p - {i - (i s -^^vi^ 
h=^» -2 ,2— v^^V^nsS^>l x^U>\ p 

- (1 ->^VU- 1-^ h^r^ h=^» p 
-- ( 1 - ^f A- 1 ~n -^n^>v/x hdrv') J*^U 
>\ p- (1-^^/U-l- i -/D^S/^h^^) 

h^vO p- (1 1 -n-^>-^ 20 

yv^dr^xh^^) p— (1— f^A — 1 — 

n— ^^rWV^^v'oi X^l^V, p— (l— ;* 

p— (1 -/fvv— l — D^^i/;i/t^i/i N=*r 
>0 X^l^V, p- ( l — ^fvl^— 1 — ^y^=^^ 
^h^rvO X^U^ N p - { 1 -*^JV- 1 - (i f - 
-Ty^-jU^ Ki/) xh^>} X^U^. 

[0 0 17] p- (1 -j*5vv— 1 —7* h^t^P?^ 
is) ^fuy, p- (l-^f;>-i-xhdf^p# 
^» JX^W, p- (1 -^^yv- 1 -n-^P/K^ 30 
^P/K^rv') X^L^V. p— (1— 1 — i — 

yn/K^v'/P^^i/) Xfl/y, p- (1— ^^A"— 
1 -n-t/b^v'^^v') .x^VV, p- (1-^ 
^yu- 1 - t h^r^D^i/) *^V>\ p - 

(1 — 1 -n-^^/U^-^ri/^P/K^^) X 

p- ( 1 —*<f-jV- 1 - n — N^i/yUt^r^ 
P?tf^r-» l/y, p— ( 1 — p*fvV- 1 — *s& P-< 

^^V^-^^P/^^ri/) *^U>\ p- 

- 1 -v^ vt^*c*sfl'$-**/'?X*'R*ris) JX^-U^ p 

L-^ p - { 1 -j*9vU- 1 - (1 > -^^^ ^ 

[0018] p- (1-^^-1-^ h^-^^h^f- 

p- (l-^yU-l-xh^^hdf 
p- (1 1 -n-^P^^S/ 

^i^vO P - (1 1 - i -y* 

^^^i/) ^fWV, p- (l-T^A— l-n 
Y^riSZf b^ris) p — (j-^^ A — 1 

- t-yy^isyb*^) x^i^v. p- (i-^^v 

- 1 - n — <yf;u^i/^ J*^u>\ p- 50 



(1 I -n—^^isj^^-iszf Y*ris) ^ 

U>\ p - ( 1 1 — P^V^/P^-^^^ 

h^rf) p— ( 1 -^^yv- 1 — p^df 

^^^'h^^) l/y, p— (1— y^/U— 1 

-^y^^^F^ry) ^y, p- {1— y^ 

[0019] p- (1-^^^™1-^ Y*cis-2-J 
^ZisZfv&^is} x^Uis, p- ( 1 -^^/lo— 1 

h*Z/- 2-p«^y^P/Jf^r-» X^U^, p - ( 1 - 
f'T-A'- 1 - n -^P/K^v-- 2 - ^^^ptK^t^) 
X^l^>\ p- — 1 - i --fn^^is-2 

-Tt^U^P/K^^) *^U>\ p- (1-^^/V-l 
-n-^b^^-2"-^^^37 P P^^f>') p 
( 1 -*^JV— 1 - t -Zf b^cis- 2 -*^-JU^U7t° 
*is) p- ( 1 5vu— 1 -n— 

t^y~2-^f;^P«^) x^u>\ p- (1- 
^^VU— 1 -n-^^r'>/U^-^riX--2-^^ : -^^P^^ 
-» X^U^, p- (l— ^^V- 1 -i/^ d^O-^-yl. 
$T*cis—2—*?'A''?v&**s) Xfl/V, p- (1- 
^^A— 1 — P^^^/Iy^-SriX— 2 — ^ =^/vyu 
^v-) X^l/^, p— ( 1 -.jt^/u- 1 — <^i?y^^r 
2 — > ^U^ptK^v-) ^^uis^ p— {1— 

/v-i- (1 1 --fy^ju^ b*i/) -2-^;i/yp 

[0020] p- (1 —ff-su— 1 N^r^yf/u 
5^^rfy) x^v>. p- (1 -pi^vu— 1 -31 h^v'^s 
>^^^-^r->) 1/y, p— ( 1 — ^f-jU— 1 — n — 

Zfvi£*ci/<<ls^jv^^*s) p— (1— 

;u-i~i-7°p^y^yfM^y) 7fyy s p 

- (I 1 -n-^F^r^yf^y) x 

p~ ( 1 -*^;v— 1 - t — h^v-^^^^v 
^^r^) X^V^, p- (1 -^^U- 1 -n— 
^^-^r->^O^u^-^r^» 7f yy, p- 

- 1 — n —^^is/^^iy-^^^ju^-^iy) yy % 
p- ( 1 f /i/- 1 -i/^ P^yfyi/^'y^yf^ 

t^ry) ^^l^^, p— (1 — ^^/V- 1 —isp P^=^r 

y/vt^y^yf/ut^y) x^u>, p- (1-^^ 

~ { 1 -t^lV- 1 - (1 1 —fy^-lV* h^y) 

[0 0 2 1] p- (l-^f;u-i-7t 

l -x h 2 , 2 - i?^ ^;y / p ^> x^i^ 
>\ p - (l-^f;^l-n-y P P^^ry-2 I 2- 
y^f^PiK^y) x^i/>-, p- (1— y*^vi — 1 

- i -7p^v-2 ^^^/^f/^P^i/) 

p- (l-^f^-l-n-T'b^y-2,2- 

^^f^p^y) x^W^, p- 

- t h**s— 2 ,2-is*3-jV^tii$3cZ/) 
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>\ p — ( 1 —^=3-jV— 1 — n —s<ls=5-;v%-3<rl/— 2 , 
2 - Wp^^^) xfi/y, p— (l-^^vv 

— 1 - n ™^=3r^yV^^rv-- 2 , 2 —-i? * <F/Uya 
vO p - ( 1 -^fvv- 1 — S/^ 

2 ^-^^Vl^P^vO p- 
( 1 5vi-- l - p^^vvV;^^— 2 , 2 — 

>\ P - { 1 -^5vU- 1 - ( 1 ' -^~7^)Vyt h*r 
is) 10 
[0 0 2 2] ^ K^rv^^^^^^^-^i/^^l/^, a: h 

l^^s i — :/ h^^^J/'P/^^^^-^ri/X^UV, t — y 

[0 0 2 3] (7^) T^y/U». ^W^SL 

^^f/K i -7°P t>^^r/K n— ^f^-jVz^^^f 30 
;K i -7"f/^^7';>, s e c-^/VX^T/K t 

— ^^Vl^^VVK n — T .^/Ixai^-7 V>, n — "v#v-yU 
cjl^^VK u — =V y;i/X7T;>, 2 — h Kd^>x 
5vl-3ix^7K 2-t Kn^^PtV^^r/K 3 - 

;t?P -;U,xX7Vi/ v f U iX^PT^^/^XT/K 1 — 

7 ^ y t;^ ; (y ^) U 
i-i r_ h y yv, -v- U-i ls=- b ] J 7"7nnMJ;K 

m<o^m^ bu^m ; 

[0 0 2 4] 1^)7^/1^7^; ^f^T; 
[2.2.1] ^^^-2-^> (y^vt^v) v X h 

*7i/<>?U [4.4.0.1 2 ^ .1 7J0 ] 3 -=r. 

S^^n^^s**.:^ MJi/^P [5.2.1,0 2 > e ] sc 



9 $ J*^ N-^;ut: c PiJ N — l:":-/>~-f ^ ^V-- 

[0 0 2 5] :^^^TOft*f^9^ 

^^-F, p- 

P - 7^t^>\ p— (1— ^ 

y^t^r^x^^>» p - {1- (i J - 

-T^^/UJ b*ris) ^b*ri/) } p- (l~ 

^9vU— 1 — ^ l^yx h^r-» p~ (1 — 

;* b*z/*?ntiZ*rts) ^^U->\ p- 

P#^y) ^.^U^^ p - (1 i>^y^^->^P7K 

Xfl/y p- {1- (!' — ^^^^ b 

V-) ^PTjf^i/) ) X^l^V, p- (1-V-^P— 

[0 0 2 6] ±|B (A) ^tlibmy 

/U^ (^^) 7^UU- ^P tf V>^y ^J— /Pv? 

(^)7^l/-k hyyp u>-^y 
7^u^f, Fy^p-/^p/^Fy (^) r 

^y wh, ^xi)>;y (^^)T^y 

— Fy^pf^v^^;^ (^?) r^y 

v— h v 2 ,5— v^^^yix-2 
(^^) 7^y N.N' u 

<o*J T?Vi — (^U) Tyv^ruy^y 
y — yvA^^y v'^ux-r/^ (y ^) r^y>^~ 



(6) 
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[0 0 2 7] ^^fe<JO#Wffi+4*S#:<7>5*>, ^ 
"fJJZs&fpS^/U*? 7^Wh v 2,5- 

J: 8, (A) *M^ip|iiB«©jfi^3tt»AbT. io 

So (A) ST 

[0 0 2 8] (A) #*g*ft:M\ ffilJLtfTC ("f) ~- 
U) Tth^^i/yltl^ILffi (l) 

*uis»5K isi-a-, smk 

[0 0 2 9] (a) t-^>^f^i^if)IL 30 

(l) Sr. *frfcJ: 5teo*BKU^tetc:»j£-ra* 
■C, «*ai-fr, fcfcJKfi-g\ §Mbfi£\ IK»£ 

teiR3fcSWW*s ± fc fSJn««&£» l r M3£i- a * 

[0 0 3 0] (^) ft^HTO (1) tl^lb¥-fi 
(2) fcS: x 9tt©*fiL*ttt#j£t5*i 4o 

t\ «Jft*-8\ *tJ8*£\ ?Ufcfi-g\ iSi 

[0 0 3 1] (A) *l^>!r>^^^;/ 3 y^ 
P^b^^-f (GPC) (a^^U^f UyftHf 

sp^SH^* (EAT, TMwj ti/-5o ) It. &^i±3 9 

(A) *l^Mwlt »*L<tt, 1,0 0 0 — 1 
0 0,0 0 0, £9 ST 4 Ktt3,0 00-4 0 ( 00 so 



0, ^bW^L<^3 ( 0 0 0-3 0 ,0 0 0T'fc5o 
-^i^ (A) CDMw^l t 0 0 0*lt*fc 

[oo3 2] #*«tt*a#tej:5SMii«afefefcttv^ 

(A) *l^Mw^>/^^-^3 n v f 
(GPC) ta^^^f 
S (EXT, TMnj £^? c ) £CDjfc (Mw/Mn) 
tt, if* U< tt 1.0 — 5.0. i9jfSL<ttl.O- 
4.0, S&K»*U<ttl .0 — 3 ,o-e*>s 0 
***^**H*lcj:aaM«|3S«r*i-5 (A) *fi^{£ 
COMwfl. Klt3.00 0-5 00.0 0 0, X Y) 

ff4L<U5 1 0 0 0-4 0 0 ( 0 0 0 l SbCffSK 
fi8,0 0 0-3 0 0,0 00^fc^ r<7}4§£\ (A) 
*l##^>MwiS 3,0 0 0 **T?*8 t , 

#{-<ta3BffifllJgS:*i-a (A) M^ffWMw/Mn 
L< tel .5-2 o .0, J:«5STSL<^1 .5 

-i5 .o-es>a D 

[0033] (b) mmwmmm^m 

*»Btete^TffiJE$*xa (B) jSKj^lftttttS^J 
(EXT, r^^jj £^5. ) tt, ft%tz:J:Qlt&-a 
£i-a*fc*tta>e>*a D r^j; 5 tLT«\ 

[0 0 3 4] (D^^^H ; ^-S'jMfii 

it, ^r^^l t^^aj^ ei)^>>Aig 

UTtt. hf* (4- t -y^l^^^A-) a— 
;t7;^qy^y^;l/^^^-h, tf^ (4-t-^ 

— (4 — t — -f^f-jvy^— ;V) 3— K— ^ J*s~Z 

— ^SU&vj-p&lsX/UTfc^—h^ (4— t— ~f"f- 

(4- t -^f/u7x=;u) 
ifV^A-jft^— tf^ (4- t-^^U^^i— 7>) 3 

— i'Ap — bA^i^yl^^— tf^ (4~t — 

(4 — t — T/^Vl^n^/U) 3 — K-!)Al 0—^7 
y77^/V**^>, (4-t-^^/>^^c^i 
/U) 3— K^^A^^^>^/L-^^— t^x (4~t 
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[0 0 3 5] ^7x^3-K^^/t7;Vtn^ 

^^>-ywU/^ — K v ; 7x-/i/3- 'J'A^— ^yU 
^-m^i-^^^^y^^— 5^731=^3- K= </A fcf 
l^^yl*-^^— ^7x-;l/3 - ^ A Kf^M 
>-tf>-^y^^— K ^7i^a- K— l>A p - 

^l^^yV/ft^ — K ^7o:^;l/3-K-9A'<>'if>7 

jxyV/ft^— K ^7x^V3- K— C?A^-^ # i^^jv^s 

K i?7i^3- !>A 2— h y 37yV^-t2 ^ 

[0 0 3 6] V s (p— 3-K^^^/t7;P 
;^p:/^ VJ*yU7f^— K { p - hju^f ju) a— 
i)Ah!l7;^p^^yxM^F, v> (p— hA-< 
yv) 3— K^^Ay?— yjv^ru^rZ # >y,^y^^— K 
^ (p— h/W;v) 3— ^AtW^;^^- K 20 
*J (p— h/W/V) 3 - K^[)A Kf'^-Oif V7;u 

K (p — hyt'-Yyl') 3-K-^Ap- 
>;*yU/fc^— K v> (p — hyu^fyv) 3— K— £ 
if^^yi-^^— ( p — bJ^M 
0— j3l/yy — z^;Vi£^~- K is (p— Yjv^jV) 3 — 
K^A^^^^yl^^-- K ^ (p-h/U-Y/W 3 

K (p-h/W/V) 3— >)A4 - b y yyi^p 
y ^yl^V-^Xyl^^-- K ¥ (p— h/W^) 3 — 
K^£Ay<— ^yi^P^O'if >-^^7ts^— h s 30 
[0 0 3 7] (3,4-^^f;V7x-^) 3— K — 
>?^yt7;UtD7^y^;^-F, i? (3,4— v> 
^^■yL-y^^yV) MJ 7^tn^^y^;U 

tf^*-K ^ (3 ,4 - i?J^;uy il^sU) 3— 

y^;l^:7^— yU) 3— 

(3 ,4 — ^^^L-^^^/U) 3— K— !? A K^>/W< 
Vif XJXyV/ft^— K (3 ,4-v ? ^f^7x-/l') 
3— !>A p - byVji^^/l^^^— (3,4- 
^y ^vU^^-yV) 3— K-^A-O-tf 40 
K (3 ,4-v^^71-:7sl— yu) 3-^?i.l0 

-jjy7r^;^-h, ^ (3,4-^^^^n, 
=yp) 3-K^^i^t^^y7;;^"h, (3,4 

^S^^^yu^— K (3 ,4-vM^-yi-:7^ 
nyw) ^-^^^4 - h U 7;vtp^^v^y-tr>7, 
K v> (3 ,4 -v^^vv;?^— y^) 3— 

[0 0 3 8] p - r ^ "7 - yl^ - 7 - _-_yV a — K ~- £ 

Ay ^^yu^-p^^v-^/UT^jt-" p-^Fp7^^ so 
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yU - 7x-;^3- £A h ]J :7;l^p / # l/y,/Vifr^ 

— K p-r^p7x — jV * 77 ^ 3 — ^ A^— 
y juztvzt? $ — K p — - h p y ^ z-jv - 

y — K^^Atvy^^^^ K p— — fP 

~7 • 7x-//3 - ^ A K7 =? v / ^-<> / if l/y,)V 

fc^— p — — h ^ -yl- • 7x^;l/3- K^^A 
p — bs\s3L v^yVThJ^— ^ s p — - ^ a y - y ^ 

^^3— Kr^r> A-<^if V^^/JnJ^— p — _-- h d -y 
^^/u • 7x^3- A 1 o —i3 >y y—y^jvik 

r . p — — h p ^ .11 - 7x_--^n- K= 9 A^~ 
^ ^ yx;i/^^- p - - }> & y ^ ^.jv - y^-jUB 

— ^A 2 - h V y)V3rx2 ^^v^Vif^-xyv^:^.— 
N , p — — h p ^ ^ :-yy ■ 7.T.r-;Vn- K— A 4 — h 

[0 0 3 9] (m-^bP7x^) 3— A y 

t7/^P7'^ l/y.;U7fc^— h x (m- hP7a:^ 
yu) 3 - r> h [J 7;l/t p y ^ y 7;i/^^- F , *? 

(m — :- ha y zn ^ y>) 3— K— !? A/n— ^yv^-n 
^^7^yl-7}>^— (m-^hP7x^/W 3— K — 

!)istVyx;l/^^ h v (m~^ hn^zn^yV) 3 

— K^!> A Kf % >y^^^if V^yU-^^— h , (m — -- 
h n yy) 3— •> A p — hyVai>^/L-/j> j^l— 

^ (m — — h d ^zc^-ylx) 3-K^?^^y^y7 
yl^TjN^— v> (m — ^. h n ^zn^yl^) 
0 —ij^yr — '^fs^^— ^ (m-^Fn7x.-- 
yl^) 3— K— ^ A^"^ i? (m-^ h 

n y hl-jU) B — K— 1> A 2 — h y ^yU^-n ^ ^yl--<> 
-^V^y^^— K ^ (m-^hP7xx;V) 3 — 
■>A4 - b y y'yV^P ^^yV^>-if >-^yL-7js^— K z> 

(m — " h n ^ m :-/y) 3— K— A/-?— ^yP^n-^V 
if >-^yl^^>^— h H 

[0 0 4 0] ^ h^v^m^yu - y - ^-ybn— K= ?7 A 

y t7^p7^y^;^^- ^b^-iyy^^^- 
y^^/UB— !> A h y ^yu^-p y ^? v^a-tJ^— 

^ h - — • y ^^jvu—Y^??j±s^yji, 

^n^^-xyl^^— h % y h^v-^^^yi^ ^ai^ 
yU3— K^t>^ t D l/^^yt-^^— ^ F^y7x^;v 

- 7^— yV3— K— ^ A K^S^yV^Oif >7^y>/^^ — 

^ h^v-^^— yU • ^^^yV3— "?A P - hyV 
^^^.y^^— ^ b^riyy ^^Jls ■ 7x-;U3- K 

A-<>-if V^^U/^J^— ^ h^iy^^^y^ • ^zn 
-^3-K^^10-^77r-7;^-h 1 ^j- 
^^r^^3— K— !>A^-^ ^v^/^jjs^ 

— y b^i/y xl~sI<' ■ ^zc^yl-3*— K— C>A 2 — ^ 
y ^/u^py ^yv-<>if>-7;yV7K^— ^^y7x 
^yU- - y m 3 — K— A 4 — b V y^^~ p ^ ^JV^< 
>-if>-^yV7^^— h, ^ h^rv-y ^— yi^ • y^^yus — 
K^r^A^— yyl^^-p-O-if^^^^^— 
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[0 04 1 ] is (p— ^ m-^) 3— 

JV) a— K~ I>A b y :7yl^P ^ V^yl^s^— K ^ 

^>-^yUz}^ — K ( p -^qp7x-;l/) 3— 
^AtVy^^^K v 5 (p-^pp7x^;v) 3 

— K^£A K^W^^if l/XiVik^— b, (p-^ 
p p "T 7 ^ -yu) 3— £?A p — hyum^xyl^/^^— 
b, i> (p-^p -ay 3— ^ A-Oif 
yl^^^b. ( p -^pp7x-;V) 3— K^^^l 10 
0 — #>yT — ^s^^— b. (p-^PP7x^ 

/u) 3— S^A;^ £ V^yl^/ft;^— K ^ ( p — ^p 
p^^^yL-) 3— >)A2~ b y ^ylo^PptfvW^ 

^A4- b y ^/U^-D y ^-/u^<>-if y/^yL^^— b. S> 
(p — $ cr p :7 zr. 3— K= '>iv^7;>tn / <y 

~tf>-^yUz}^— b, 
[0 0 4 2] v> (p — b V yjv^rn ^ ^juy ^.^ju) 3 

— K- ; 1 7/^p 7^ y h , c/ ( P - 
MJ7^tP^^/V7x-;V) 3— £A b y y^ir 20 

K (p-h!J7/I/tP^^7x^) 3— K- £ 
Atf uy;*yi^^— K S> (p - b y 77^p ^5v^:7 
/ix) !>A K^^y^^if v^yi^^— K 

(p - b y ^/u^-n^ ^/v:7^~yu) 3-K^^ p 

— hju^^/xjuyfr^— b. is (p-H7Wn^f^ 
^zc^^u) 3— V'^/VtJn^— K ( p 

— hV y/v^-v^^jvy a— !>a i o — * 
>yy — x/usfr^— K (p - h y ^/V^-p ^ ^-yv^ 30 

□c^A") 3— K^^A^^V^yV/ft^ — V? (p - 

yl^p^^yl^Vif^jXyU;^^*-- K (p-hy^7l^ 
r^p^^yl^zn^yv) 3— K— # A 4 — b y ^/V^-p ^ 
^yi^^^^yM^— b. i> (p~hy^y^^p^^ 

[0 0 4 3] v?t7f;l'3^^')A7t7yl/tP^ 
yx/^*-h, ^t7f/va-K^ 1 )AM;7;^p 

^^^X/V/^— K yt7f/U3 M K-l>^/^ T7yU 40 
^-p^-^ ^>-;*yt^^— b, v?-^ y ^-;v 3 — K-f>Ah° 
U^^yl^/ft^ — K ^t7f^3- K— >?A K^^vw* 
v^V^yi^^— K v?t7f;>B- K— A p — b7l" 
^vxyi^.^— K yt7f^a- ^A-^iHf 
yVTfc* — b, i?t7f^3-K^!?Al0-*y77- 
xyV/ft^— b, ^t7f;va- K— ^Ar^^^xyi^ft 
K ^t7f^3 - ? A 2 - h y 7;Vt p ^ f 
yW<:/i£ V^yU/ft^— K i?t7f^H-K-!?A4"- 
b y ^7U^-p ^ ^yw<>if ^^yV/fc^— b x v^^^yu 
3^ #AX— yx^^- K so 



[0 04 4] t v 7i^uy3-K^!)A;t7/>tpy 

^V^/U/JnJ^— K t7i-L^73-F^^MJ7^ 

^-p ^ ^^^/V/Js^;— K \^y^ — uisB— £A>^ 

— :7/l^P^>$7>;*;V3fc^— ^ t^^^U>-3— K 

— # A tW^;l//J\^— N ^ fc^^^u^H— K— A 
K-^^^Vif tf7x = i/ya — 
^Ap-h^xy^M^-h, tf^^^u^a— K= 
^^^yfy^M^h, ^xni/yB-K^^A 
io-^y7r^^M*-K fcf7s^uya^ 
^A^^^ v^/v^^— x^uya — K— A 

2- h y 7;vtP^ ^v-^^if y^y^^— if 7 a: 
-i/ya^K-^4- by ^yv^p^^/u^^-if 
yV/t^^— K t"^zn^ y>3 - ^ a^<— ^7i-^-p-< 

[0 0 4 5] tf7x-l^y3^K^^A/t 

^7^^-p 2 — ^P P hf^zn^l^>- 

3- K^?AMJ7Wp^^yx^-h % 2-^ 
p p tf7 x = 3 - ^ i,/^7;ut p ^ y ^ 
7V^^— 2 — ^ p p tfy x^yy 3- — K— ^At'y 

b, 2— ^ P P tf^ai— U>3— K— ^ A 

K^v-^v^v^V^/v^^— 2 — ^ p p \?y =sl^u 
y 3 - ^ p b/i/xy^M^- 2-^pp 
t^7xxyy3- ^ A^Vif v.xA-zt^— h N 2 — 
^ p p if y zxl — u->-3— K— •> A i o -^y7r^» 
2-^PPt'7x^yy3- K-^A^^^ 
isy^jvifr^— h v 2-^PPt^3i^yy3- ^ A 
2— h y ^/>^-pp<^iy^vif yx/^^- 2—^ 

n p \?y xl=- 1^>3— A 4 — by ^/V-^-p y 

K 2-^pptf7x^uya — K 

^ A/n— ^y^P^Vif b, 

[0 04 6] by 7x^V7^xr)A7t7;y^py 
^V^yV^;^— K by '7 -T. -- )\y ^ /U - A b y ^71^ 

^-p ^ ^yxM^- b, by y ^^juy.;)/7fr—tp a^ 

— # >^;U7^^— b, by ^cn^7U^y>^ 

^•)AtVy^M^- b, b y ^ 3i x/lxX;U^;:: r> i.\ 

K^^/^Vir^^/^^— b N by y ^^^yjvi^^. 

i'Ap - b^^i^^y^^^- bv b y :7 zr.-/U^j]/7i\^ 
^A^yfy^/l'^'- b, b y 7^x;l/^xr)A 

1 0— ^^77^"^^*^- b, by 7xx;PX;l/*^ 
!>A^^ ^y^M4- b, b y ^^^y^^^^^^A 

2 - by ^yU^P^^/V^^if^^yV^s^— K by 7 
^^yl^Xyl^^— {?A4- b y ^y^P ^ ^U^Vif 
yy*^- b, b y ^^i— y^XyU^j=iT> A^^ri^^yl-^-p 

7y^-f - b. b y 7x^/y7/y^xT)^t7^yy 

b. by 7xx;vx;y^- r> A/<— ^yL-^P 
-<Vif ^^/U/h^— b, 
[0 0 4 7] 4 — t —Zf^JVy jL^yU - s?7 ji— yVXy> 
r> Ay ^-^yv^-p^^ >^yP^^— b, 4-t™>^ 
-JvV^^ -yu - i?y ^-juy;is7t-=*$J± b y ^yv^n ^ 
^v^yv/f^^— b. 4- t -zf^/^y ^^/u - v?77^ - 
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/\s/\/U7fc^?7 A^— 7 JV^~ & $T $ $ — K 4 

— t — rf^jix^^z^)^ - t/^x-yvzyv^^^AtVy 

— K 4 — t —-f^fts-y =r.=-)V - ^7x-/^ 
;^^t>A K^yyy^yi? y.Xyy/f^ — K 4— t ^ 7* 
^-}V7 ^^J\s * i/7 zL^jV^jUsfr^tyJ^p — hyymy;* 
yy:fc^— K 4 — t —zftf-jVZt^^fls • ts7=c-=^JV*jV 
A-<yi£ yxyy;*;;^ — K 4 — t — ^^jls7z^^ 
yy - i/7a:^M/^^i>A 1 0 -j?y7r^^M^ 

— K 4 — t -^f;V7x^ • v ; 7^^x;l/^-i> 
A;^^ yxy^^^ K 4 - t —7^jisZ7^~jV - ^ 10 
:7^.-yyxyy^_-_ ry^ 2 - h V 7jV^-u ^ ^vW<>-i£ y 
;xyy7}^— K 4 — t -^f;V7 m^yy - 

yy;fc^T> A4 — h U yyy^P ^ ^ y^yif y;*yy^;£— 
K 4— t -yf;l/7x- yy * v^^m— yv^yu-^- r>A 

[0 0 4 8] 4— t — ^ h^-yy^^yy - 
yy7^£ A h jj :7yi^p ^ ^ Vx^tJxJ^— K 4 — t — 
:/ h^rv'^zc^A' - ^^zn— ;U^;l/*^^A/t7;I/t 
P^^>-^/V7Jn^— K 4 - t "/f^">7i^ - 

K 4— t — ^ h*ri/7^— As * i^^cn^/V^yV^^r^ 
At°yy;*yy7M^ K 4- t h^v-y'^^V - v? 
;7;x— yVJ^yV/fr^ # A p ~ Y ;V^^y ^jvi^^— K 4 — 

Z/s\/U7fr^— K 4 — t h^r^7i^ • i?7=^z=. 

/M/^^A10-^y7r-^W^h, 4-t 
-^^^7x^/1/' v^^—yV^yV;*;;^ ij7 A;^ ^ y 
^^V7h^— K 4— t —3/ h^yy^e^yy ■ '^7x^1/ 
^W^!)A2- h U 7sls^u *^-;\^<^^l/^JVfr^ 

— K 4 - t — :/ h^rv-^zn— yy - ^^^^V^yV^zz 30 

4 - H; 7/l/^n ^ f ;^Vif h , 4 

:7yy^n^yif y;*yU3t^— K 

[0 0 4 9] 4-t Fc3^r^7x-/V- ^7x^;l/7;P 
z^- 1 )^ h V 7)Virv- £ $ v.x/Mv^— K 4-t Kn 
^y^zc^yy - ^7x^/^;^^^A7t7^P^ 
^ yxyy^.^.— h % 4-t Kp^'77x^ * v^rc^ 
yU7^/U7^^ AA- ^ yjXyVzfc^— K 4 

— t KP^7x^ • *sZ7z*^jV*jVfc=- $J*\f\sZs 
^jVfo^— K 4 — t Ko*'>7i^ - ^7x^1/^ 40 
yy^jr. £?Ap — hyU^^^yW/K^— h v 4-t \fX2*f-U 

7 - ■ i?y r 3i^/U^/V/J>^i?A-<>'if y^M^- 
h , 4 — t Kp^^7x^;1/' - -yixxyl/^.- £7 A 
10-ii y^r — ^/U7t>^— K 4~t KP^V'^^^ 
yy • ^7x — #y;*yy#;£ — K 4 

— t Kn^^x-/!/ - i/7 =:L^jVs\jV7k~t7 A 2 — h 
]} 7Jls±£i J ^yy-^y-tf y^Mt^ K 4-t Kp^t 
i/^zn— yv * at ^/UXjUyfc £A 4 — b V 7 iVJtxj. 
* ^/U-O-ifV^/U^^— K ^yy^P-^y-fc? y;* 



[0 0 5 0] h ]) (p h^rv-^rc-zU) .xyy*:=:r> 
A 7 1 7^tP 7"^ y X;V/Jn^- K h y (p — j?e N3r 
y^rc^yy) ^^t^^A h U 7;V^n^^y^;i/^* 
— K b ] J (p —j* Y*cZ/7zl=^M 7,;U7fr^Lty^s<— 
7sls*n$-# plsx/u-fc^— MJ (p — j?t h^^y^ 
rc^/u) ^.yv^^^A t 0 l^>-^/y^^— h, hU (p — 
7* b*ris7=^=- J\s) xyUTN^i^A p — hyU^nV^/U/Js^ 
'—h, (p — ^ h^^y^^^yl^) ^/u^— ^A-^v 

if ^X/WtK^— hi) (p—?ib*i/7^~M 
^-•)A1 0-^y77-Xy^-h, hp (p— y 
h^fy^^^/u) ^yv^^ryA^-^ ^yx;v^- h s 
b ] J (p~^ h^rWx^/V) x;V^^[)A2-h!J7 

i/7^-;u) ^yU7f>^^A4— h y ^y^P^^yU^O 
if yx;l/^^s- h v hy (p h^v-^ac^yu) ^yv 

[0 0 5 1] h^r-jy^ac^yy) • p - hyy^yy^ 

^v-^zx^yV) ■ p - h;W^^^*^!?A h iJ 7/Vt 
P ^ ^>-^yy^:^— h N ^ b*i/7 ^~JV) • p- 
hyW yy^yv^:^. A^^— ^yy^P^-^ ^ vxyV^^— 
h^C/^zn^yy) - p - yy^yy^- i> 

At°l/y7;V^^ — h N i? harfy^^^yy) - p- 
bj^^C jut^/u^zz. $ a p — hyy^cy^yy/fc^— fy 

(t* r -V 3i "y>) • p — hyy^yy^yy^; — r> A-<^ 
ify^yy^^>— K b^i/^^^yy) • p-hyy 

4jU7,ju^^$J>,io—j3^7T--7.;U-fc^^b, is 

(p* h^rty^zc^iyy) - p — hyy^yy^yy^^»> A^-^ 
^yy^yy^^— f^y7x^;u) -p~-}-*yy 
-Tyy^yy^ — r> a 2 — h y ^yy^-c p« ^vw-^if y^yy 
^^^h, ^ b-^-^77 zc^yy) • p — h^y-oy^yy 
^:^^A4— h y ^yu^P ^^yu^y-ify^yy/ft-ts— 
h , ^ b^i^7 - p — byy^yy^yy^^ ^ 

A^-^— yyy^P-o-^y-^yy^^— 

[0052] 7^^/u ■ x b^^^y-y^yy/tv^^? A/ 
^-y^yy^-p^^ y^yy^^— 7x- yy - ^ h 5 ^ 
i/VXM- r>A h y y^yy^p j?t ^yxyy^^— h s y 
^^^y ■ 7 1 h^^^L^y^yy^^^A^^— y^yy^-p^-^ 
^yx^^-f, 7x^;v • t f7^f yy^;^^ 
£ a tvy^;i/^^- K 7x^;v-rh7^f 
yU;]- -i r> A p — hyyzn y ^yu^.-t-— y 7 ul - "7 b 
^^^yy^yy^^^A-<yify^yy^^— y?pi^ 
yy • "t b7 £ f yy^^^^A i o ~jjy77-^^ 
7x-;u-r h7^f t-y^^^^At^ 
^yxyy^^— K 7x-/i/-Tf7^f i^y^/^^ 
^A2— h y 7)V^rn 7«^yy-<yif y^yyjf;^— 37 
zc-yV • b^^^yyxyy/js^i>A4 — U yyy^-p 
^ ^yy^iyif yx;^^- y^^yy • H ^ y ^ y 
y^/i/^^^A^- >^yy^P-<yify^yy^^— h N 

[0053] P -t Kp^y7x^;v-f h7^f yy 
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yV^P yt # y^yW^— K p — t Kp^^7x-;1/ - 
K p — t KP^r->7i^;V '/k; ;* ^l^j* 

/V * X h ^ y* ^- U-^TAyl^ — £ A p— h/i^^o-^yv^^ 

— K p — b Kn^r^7i^;i/ • 7- N ^ ^ ^l^xyi^ 
znj^yify^;^^- K p-t Fp^^7x-/1' 

K p-t Kp ^r->^^^x y^ - -T" r "7 ^ ^U>-XyU 

tK^^A^-^ ^yx;v^^- K p t: Kp^t^7x^ 

■ hy ^ ^U-V^/b/^^^A 2— h y r7/V;^p;*^ 

if K p — K pp^^7x^ • -T- h ^ 

K 

[0 0 5 4] ~7 ^ —As \?y zz—Uls* yU/ft ^r>^yf7 
yl^Pl/^ VTW/ft:^ — K ^^^U^a^Ui^yU 20 

h y ~7jV^U * $ V^/V/ft^— K !7z£^yUfcf 
7 ^ - u ^^yVjfc ^ 57 i^y ^ p ^- ^ ^ 

-T^ — K y ^=-jv\fy =t^ui/7^j\s-fc^?? A p — b;urc 
>if >-;xyi^^-- K 7^^;Ufcf7x= L-^J*yt^- £7 

Aio-^>'7r-^M^F, y ^=^jv\f-7 xl=* is 

^X;Uyfr=^ V^/UtJn^— K 7x^;Uf7a: 

y y/is^rxi ^^vw^if >-^yV/j^^— K y^^wtr:? 

K 

[0 0 5 5] (4-7x^^7^:-^) • 
/\s*/i'fc^$J±jj-y/i'sfrazf& l/xjufc^— K (4 

— ^zr^yl^^^^-yU) • v^^^^yV^/U^^r^A h 

y 7/^n^^y^^f, (4 -T^^yv^^ 
^-yl/) - *Jy z^z=.jV>\jVik=^?? J*s<~ y;v$-ti-jr? $ 
^x/W^— K (4 -y ^^-jv^^y ^^jv) - i?y 

^nyU-^yV^^i? A t°U>-^yV^;^— ( 4 — "7 zn 40 

sv^-yty ni^jis) . ^^^^.y^^/UT^— p - ^7^al 

VTWl^J^—K (4 -^zn^y^^^^^yU') • *Jy 
=t ^ylx^yv^:- r> A^<>i£ V^yV/ft^ — K ( 4 — 37 m 
znyUf^^^—yL') ■ i/7x^7/^-[)Al 0—^7 
V^T^^^^^— K (4-7.T;i;Vft7x-/V) 
■ ^^^^yV^yVT^^r^A^-^ ^>-XyV7^^.— f N (4 

— 7i-;W7x^ yV) ■ i^^^yl^/t^^^A 2 

— h y ^yv^-p ^ ^/v-^^ifvxy^^^— K (4-y 

V y/Ufru pi^V-O'if ( 4 ~ zr. j- 5 q 



[0 0 5 6] 4,4* -fcf^ (i>7^^V^y^^^^ 
zcnyU) T^/l^^^ K^7t7^tPy^y^;^- 
4,4' - tT^ (v^^m^yl.^y^^-^-^^ -yp) 
^yl^^^ K5> h y ^/U^-p^ ^V^yUT^^— 4. 
4' - (v J 7x^7;^nt7x =JU) y,;V7 4 

Y^s^—y)Vi^x2jr$$is^)\s~fo^—-y^ 4,4' — tf 

X ( "7 .-n z- .X - . ^ ^ ^ zz. y l^) ^/U77^ K^tV 
V^yU^;^— h H 4,4' — t: N ^ (i?^ ^—yi^^yl^^^ 

4,4' -b^ (*Jy*L=L >v>\/\s^^$ry Tcyv 
K^^>"tf >7*A'7&^^ 4,4' — (v?V 
□t zr-yU7^7U^rr_^-^^-yU) ^yU^7 ^ K^l 0~jj>y 
T —^;Uft^—h, 4,4' -tT^ (v?^zn^/U^/U7h 

4,4' — tf X (v?>^3i^iy^^/^-^^7ai-yU) Xyi^ 
y>f K^2— h y ^/U^-p ^^7l--Oif VXyl^^:^ — 

4,4' — (i>y^~/u*sujfr-^z7^—/i') 
y^jvy ^ Ks?4— h y ^/u^d-p ^^-/i^Oif >.X7V^ 
— 4,4* — tf^ (^7i-;V^;U^^t7x ~ 
yu) xy^^^r K^<^- 7;Utn^>'^>'X^^- K 

[0 0 5 7] : ^/^>"fb-&*4: LT 

zr. z"-yu z<yV7jx ~yV) ^ ^ >\ 4 — h y .X ^7 ^7- ->yVXyV 

[0 0 5 8] ®xs\s7fr^m^x"rMk&i& : ^7V^^ 
^T^T^yK ^^nT/v^r^J^^/^^^ai^v^yu, y y — yu 

ii, ^<y^ >- h^i- — t a P^fp- yu h y ^ h y y 

)V3rxi * $ V^yV^^L— K t°P^P-;l/MJ77t7 

h y ^x-7vK ^Fn^y^-g.lo-^F 

^v-Ty b^-feV— 2 — J^7^^— a — ^^p— yv 

& >s\jVik^^ ^ s a — £ ^XJ— }\"<l/-*J4 1/ h y ^yU 
^-p ^ # V.Xyl'Tft^— a — ^^p— /l^^^y-f > K 

[0 0 5 9] ^ Kft^ft : ^71^^ ^ K 

ft*»fcLtH:, Wittf, TIBtC (8) 
[0 0 6 0] 
[ft 5] 



(11) 
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[0 0 6 1] *y^*v-< ^ hMfc"fr»«>*#Mi: LTtt, 

\?is#xi [2.2.1] h - 5 

—ail- — 2 t 3 — v^yl^^rW 5 FN N— ( b !J 

[2.2.1] — V°h-5-^>--2 , 3-v^yV/tf^v- 
■>f 5: F\ N- ( h U 7/l/tn ^ f 

tf P [2.2.1] ^rf$ 5 , 6 2 , 3 

-^M^W^K N- (MJ7;vtn^f;^;> 
Tfc-yW*-*^) t7f ;K ? Ks N- 

y77^^/^^t^r^) v^yW^K. N — (10 

K n- (10-^^7 7-^-;^^) trs^ 

P [2.2.1] ^h-5-xy^2 

- 7 — ^-3^b^>^ a [2.2.1] b — 5 -^>-- 
2,3-^**W5K N~ (10^^77- 
^yU7^^yU^-^r->) fcfv^p [2.2,1] ^rf$ s s — 
5,6-^-2,3-^^*^5^ N- (1 

[0 0 6 2] n~ (^-^^>-^yv^^^^-*-» 

[2.2.1] -^^b-5~^>--2 
■Y 5 K\ N— (*?#>Xjl>>*=*sl>3-3rZs) -7-^"* 
•y-fcfi^P [2,2,1] ^^h-5-^>™2 ,3-v? 

W 5 K, n — (^^^yi^^yu^vO 
tfv^P [2.2.1] ^^^>--5 , 6™^-*v--2 ,3 

— v^yi^^W 5 K. N — {$r# 5? >-^;i"7fr^/U^^ 
is) *^-7^U>f5h\ N— (p — hylxcn^^/U-^-y^ 
3rv0 X^v'W^ h\ N— (p — hyU-n^xyV/J^yV 
^^rvO ^*;W5 K, N— (p — hyV3L>-;*yV/fc-yV< 

v J 7x-yWU/f > K, N- (p— hyl^VX 
yU^—yV:^*^) tf->^P [2.2.1] 
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*yWsft=/l^*C/) - 7-^"*-!f tfiy^ P [2.2.1] 
^ h - 5 -xy^ 2 , 3-^M>W > K, N- 
(p — h/\s3Lls^jVifr=^jl,$-3cis) [2.2. 
1] ^y#>-5 ,6-^-*->"2 .3— i**^** W 
U\ N— (p — h/^^^yU/jN^/^^iy) -J-^^yix 

[0 0 6 3] N- (2- hy7;^n^f;^y^7 
yusjx^/Ujj-*^) ^^v-V^f^K, N — (2— MJ^yU 

10 N— (2™ b 1J ^/^p^^/L-^vif ^^/UTh^/V^-^ 
>0 ^7x^7WU\ N- (2-f!J7/^P^ 
^vV^i^i? >-Xy^^yW^^r-» t^P [2.2.1] 
N— 5— zn^ — 2 ,3— v^yVstf^rW 5 h\ N — 
(2-hU ^y^p^^yw^if >^yU5fs^y^*-» 

- 7 -^^ihtfv-^ p [2.2.1] ^f-S-^y- 

N— (2-MJ7;^P 
^^yu^^if >^yWj^y^3r^) fcTv^ P [2.2. 
1] y- 5 , 6 2 , 3 — W 

$ h\ N- (2— b y ^yV^-p^^yv-Oifv^y^rz 
20 yV^-*v^) t7f M ^ F\ N— (4-hy7yV^-m^ 
^yV-^V^^^yU/jN^yv^-*^) X^v-W^K, N — 

(4 - h y ^y^p^^y^^if ^^yu^^y^=3r->) 
7?;WU\ N — (4- b V 7;i/tpj?tf;i/^yfy 

^yV7j>^yU^-^r-» v?7xn;wy>f ? N— (4 — 
h y ^yu^p ^^yu^^if >^yu^^yp^*v-) fcfi^ 
p [2 .2 . 1] h™ 5 2 ,3-^yU/S* 

W ^ Ks N— (4— h y ^yV^-n^-^yu^vHfVj^yu 
*^yi^3-» -7-^-*ih^v/^P [2.2.1] -"V?* 
h~5-xy-2,3-^;vt^W^ h\ N- (4 
3g - h y ^yv^-p ^ ^yl-^^if VJ^yVs^^yV^-*^) tf v- 
^p [2 .2 .1] — ,6-yt3ri/-2 ,3 -is 

N- (4 — h y ^yV^-p ^^yU-<> 

[0 0 6 4] N- (^—^yu^p^^if v^yv^^y^ 
xpi/is^ * b\ N— (y^— yyv^-p-^^if 

^^yu^T^K. N— ^yix^-D-< 
yifyx;^-;U^-^i/) v^^^^y^W^K, N- 

^yi-^-p-<>if V^yv-^^y^*^) tr^^ p 
[2.2.1] ^7 P h-5-xy-2 ,3-^y^*^ 
4o ^5 H\ N— (y^— ^yv^a-^vif ^^yU/^^yu^-^f- 
v') -7-^*1?-tr^^P [2.2.1] 
y-2,3-^;i/5jt>W; K, N— (/^7;y^p 

>-^;U/^— ylx^-^r^» [2.2.1] 
^ y- 5 t 6 - t^^y- 2,3- ^^^r W ^ K, N 

- (y^— ^y^^-p-<Vif ^XyU^^yu^^vO -^^^y> 

[0 0 6 5] N— \/^*jVvfrzr-;ls^-3ri/) 

v'W 5 K, N— (-j-^^ u>-^yV7K^yU^-*v-) 
yW^K, N- Ci-^^ uv^/^-^dre/) 

so z^yWW^K, N— (*^-^^ Ul/^sVTb—J\sJr*ri/) 



(12) 
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tfv^P [2.2.1] — t 3-i?% 
yV/K^rW £ h\ N- (f7^ l/V^M^t^v') 
- 7 -^^-tfv^ P [2.2.1] h- 5 -rc>- 

2,3-^^>W;]\ N— (^"^^ U>-.XyU^ 
^A-r^vO t^P [2 . 2 . 1 ] — y?Z/- 5 , 6 - 
^-2,3-^^WU\ N — {^Z7$V 

/^^r'>) fcf^P [2 .2 . 1] 

2 ,3-v^P^3rW ^ K, N- (y ^yU^nr/^- 
yl^yl^^yl-od-^:/) - 7 tf^^ p [2.2. 
1 ] -^V 5 h-5 2 ,3— S^/l^^W ^ h\ 

[2.2.1] 5 2 , 3 -i/Xfr 

M— (y ^-^y^py^y^/>/Jx^yu^- 
3^:y) -7^-y^/W ? K 

[0 0 6 6J N— {s<—yjvjrKijr$ $ is^sUTfr^jufr 20 

[2.2.1] y<7 h- 5 -zn>--2 ,3-^y^^r^> 

[2.2.1] h - 5 

y-2,3-^;^>WU\ N— (^— :7yl^i=z 
t^^y^^-/^^/) tfv^n [2.2.1]—:/ 
^ 5 , 6 - t^f^- 2 , 3 - ^;l/#^rW ? N 30 

4 KN — (-<^if >-*yWfc— yU^-ariy) ^v^-fS 

K s n- (^>-if y^/^^t^y) y $ )\;>i % K\ 

h\ N- (-<Vif ^^/Ut^^/^^v-) hfv^a [2. 
2.1] -—"7° h - 5 — zr. v- 2 , 3 - ^#/V2ff^ W * 
Kn N- (-Oif^^yu^^y^^^) -7-^-^tf 
v'iJ'P [2.2.1] ^yF-5-xy-2,3-^/P 

[2.2.1] — ^#>>-5 ,6-ttis-2 ,3 -V s 40 
N- (^V^>-^yU^^y^^r-» 

[0 0 6 7] ®^7V7^yft'&i : ^7/^#Wt^ 

ftitm Tsa^c (9) 

[0 0 6 8] 

[ft 6 ] 

O N 2 Q 
O O 

(i&F, R a ;joi;^R 9 te, IVH^-t^MoTti so 
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[0 0 6 9] ^T>/^i?Wb^1fc<o*frWi:L,rtt % tr 

(^^^y^yV^-yU) i/7/^^y, fcf* (p~h/U 

yV-Oif^-^ylx^-yU) i?7y^y, y^yl^yW*^ 
yU— hyVm^^y^^^yV^T^y t'X (p — 

( p — ? p nr^oif vxyi^— yv) i/ryv^y, 

a-^^C/yV^yb^^-yV— p — f-yW^ >;*yV/^yl^T V 
y^>\ 1 — n^^ri/yp^ylx^-yu^ 1 — (1,1 

( 1 , 1 — z?jt ^/u^^su^jisTfr-jis) ^y^y 
(1 ™y ^y^^yi-xy^^yu) v?7/^^y, tr 
X (3, 3 - v^y ^y^- 1 . 5 -v^^^rifT; h 8 P [5. 
5] Kt^V— 8 — ^yV/^^yv) ^T^^^y, 

(1. t'P [4. 5] "fills- 7 -XjI* 

[0 0 7 0] ®v?^y^^^^yl^y #>{k&m : v^yl^ 
t=^^yfc^*iLtli «*.tf, TfB5£ (10) 
[0 0 7 1] 
[ft 7] 

o v o 
o w o 

[0 0 7 2] R 1Q *5J:^Rn^^ taSfcRI— T* 

Mj^ft7K^S, v-^ PTyV^ryv-S, 7H^S, T^yi^ 
^IttfiATDp^ftS 1 ffficoteco^S^r^ 
v*5j:utwtt, ttltB-t'tSftott J:< , T 
y — ^S, 7X*J^-?. 1 ffi^a:4I^^ L < tt»ilS*twlB 
K^JSft7K*S^fc^y 1 pJg^^^'r5 1««>*6^* 

^iTfc 5 ?5\ fc 5 V ^tt V tW^ffiI[:ig LT^>3i < 

[0 0 7 3] 
[ft 81 



V 




[0074] (fiu, v teitror ma^teia— et 

-i\ Tyu^ryv^ y^P7;HM, 7y-;uS*fctt 
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(13) 
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ffl^fflfifi, (a) o ofifisisa o % iff* 

L<tt\ 0 . 1~2 OfijKfl, cfciD&*b<fiO .5-1 
5 Mrfti 

10 0 7 6] jtitttM»« 

i"5Slia;«#J«i#J*rE*-r5r fc3&sjif* IA\ r^J:5 
ftKtt»»JW»Jt:«ffli-5^i:»z:J;5. ffljm><oBT t M& 

[0 0 7 7] r<?DJ:5ft^**«<t-fr»fcUTtt. m 20 

Tfa^ (12) 

[0 0 7 8] 
Hfc9] 

R 1Z — N — R 14 

[0 0 7 9] R 12 s R»*5jltfR I4 tt, WEfC 

m— ct*JicortJ:<, Tk^is^-s T/u^-^m, ry 

[0 0 8 0] T?*SttS{t-&* (JWT, r^s*^* 
(I) J [^)-^rt^^Jg- : ?-^2fi*^ 

s^7$;^ OST, r^*{b^ (ii) j i 
(JKT. r«-*#ft;«* (i 1 i) j fcv*5o 1,7? 

[0 0 8 1] ( I ) i L-Ctt, «X.ff , n 

7;>^;V7 5 ^1 ; i^- n - T'f ;U7 ^ V, n —+< 
V^A-T^^ ^-n-^W?y, V s — n— 
*^yyT^>\ ^-n-t^f^^y, C>~n — y^yw 
T ^ >\ n ~f ^7 ? y?Ov?7^^V7 ^ V 
S; MJxf;U7^y, hU-n-^atf/UT^V, h 
ll-n-7Y/V7^y N MJ-n ™^yf>7 ^ >\ h 

y - n -^^-y/i/7 ^ fu-n -^^^7 ? >\ 

h y -n-^f^7 ? >\ h -n - J z-fsT * >\ 
h y - n -f^7 ^ ^Q<7) h V TjI-^JVT % I T 
= JJ>\ N-^f;i/7^yy, N f N-^f^7^U so 



>\ 2-y^wr^y>. 3-y^yiyr^y v. 4-y 
y >\ 4-^hP7^yy, i?7x-;i/7? 
hy^^yux5>\ i-t7W;y|^f 

[0 0 8 2]tIIM(II) fcLTtt.WAtf, 
fl^y^7^y, N } N,N' ,N' -Th?** (2-t: 

i^T^ >\ ^Wfi/y^7^y 4,4 J -s*ts 

— 7VK 4,4' — v'T ^ 7^yy7x7 >\ 4,4' - 
i/T ;/y7 _-r. z~-)VT X V N 2,2' - fj* (4— 7S 
y -y ^r^/y) y>vs*i/^ 2- (3-7^7x^) - 
2- (4"7^7 7xx;W 7D^y, 2- (4-7; 
/7x^) -2- (3-t Kp^y7^^;v) ^P/^ 

2- (4 -t ^ y -y zr. -vy) -2- 

^y^zc^/U) 1,4 — hf^ [1— (4 — T * 

y^rc— yu) — 1 -y f/u^f^] -oh* >\ 1,3 — 
tr* [1- (4™T^y^^^/v) - i - y -jvu^^- 
A] -<y*y»S:#*f5rta^95 e ^g*fb^4fe 
(III) UTH\ Mitf, ^y 5 > n 

y r y y>r * >\ c^y 5vvr ? y ^yvr y y y^r 5 K 
[0083] mmr * Fm^ik&mt lth, «x. 

HT, ^;^7^ K, N-^fWM7^ K, N,N — 

y^fMM7; H\ 7tf7^ h% N-y^/yr-^ 

h7? K, n ,N-^yy ^7-fe hT ^ K, y^nr \?irls 

ft, R*, y^v^u-r. 1,1-v^y^u^ 

f^?y7, 1 ,3-y7x-/i/i)y7, h y ^f^^ 
^ i^7?^fs:^^^ 0 
[0 0 8 4] Kjt^iiliSf^fti Lttt, Mx. 
tfx <r ^ /y, -ox<f ^ /k 4— y ^vt^f 
^ y^y--yy s 4 — y^yi — 2,-7 ^^/u^ 
2 --y xx;i//<yx^ 5; /w^co-r ^ yi^ll ; 
t 4 ^^ 2-y^/ut°y 5^^, 4-^^t s uyy, 
2-^h o yyy 4-^t°!jyy 2-^^=^ 
yvtryv?>-, 4 — ^^^yyh°y n — y^yv-4- 

h\ ^;yy s-^-^riy^y y 7^5^ 

/^i)y 4 - -f-yv^-/^ y >\ tf-<T^>-, 1,4 
-v^^f/l/hVyyy^ 1 ,4 -v^Tif tr->^ n [2. 
2.2] *^#>-*Sr**f«^4:as^*5 0 

***«ft-&«j©5fe, «a*fb-&* (t) , 

*aifk'&***&4Lv\ *fc % ft**fb-&* (i) 
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[0 0 8 51 atlE»tt«ftO»#J«:, ¥*-C*fctt2«K 

fttt, (A) M^*10 0iii^^ »*L-<ttl 
5 fifig^T. £9jfil<l40.00 1-1 0 fift 
95, ££>«?^b< ttO .0 O 5-5mSg|5T'fo?> 0 r. 

[0086] tegg^pgy 

Sf^fl9S:*i-»ffiJStt»JSrSE^i-5r:i:AS-e#S D :i<7> 

y -;i/7 _-t-_ y — yp^ r .^^y> N ^ y v ^ y xr — 

7^;/EF30K EF 3 0 3, EF 3 5 2 ( 
A^c^^ttJO , *H?TV#* F17 1. Fl 
7 3 fcteH^^flS^X* Oft) 90 , 7P7-KF 
C4 3 0, FC431 (ffiSlX y (ft) H) , T 

ft^KAG7 10, t-7n>S- 3 8 2, SCI 
0U SC102, SC103, SC104, SC10 

5 , s c i o 6 mm^ (») ») , kp34i mm 20 

ft¥Xl m) ») . ^y7D-No.75, No. 9 5 
<ft*tMfc* (ft) S) #«r*rf5^fciHtf#5. 

[ 0 0 s 7 ] ^®?s~^j^ia^mi±. (a) *g^{# 1 
0011839, ff*b<tt2fi*J|$fiLT"e*>S- 4 

[0 0 8 8] ^LV^i^l^LTH, ^V^^zc 40 

m^joia^sf^ (a) 0 

tLT> 4 - t K^^iy— 4 '-^^y^/y^y^tfVN 
SrE^i-Sdi: fc^gr^o so 
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[0 0 8 9] MM 

3Ba«««ir UTWJKSixS- 
— TJUT^T— K m^y-y^y ^—JV^EtJ -r\-Zf : f- 
yy^— yvyy-t:^— h^com^- y^y// y n-^/j/v 
3r/Vx^7;i/7tf- hp ; fc°uy-^y ^-^y 
^ 5vy:x— tvK 7pb 4 i/y^y^^;^yxf;i/^ 
tvu, 7d t'l/y^J 3-;^; -n-^o t>x-j 
/K tfiyy^/ y rn— yy^ty - n — :/fvyai— 
(Drfxi t°u>^y yy-^ey TVy^/Uai— ^vyg ; y^n 

— /y^^^/ycn— ^/y s /ntvy^^^-n- 
T'p^x-f^ tfU-y^y yy^y- n -r/-^ 
/y^— ^yy^^y^n tVy^y xi —/Vi/TtV-ZrjVzr-—^- 
J^m ; tfl-V^y /y^y pi^yyai— ^/yrirx 

— 1- % 7 , pt ft yy^y=i"^/xf;i/x-T;i/7 i tT 

— K 7 9 p t>y^y n-yv^; - n-^p t%x-f 

t? y — ;y^_- y - n - y^yy 
f;v7tf*- h^^^p t°yy^y yy^y 

Bfti-^yK St8n-7;/K ItKi-T^yK ^ 
Pt°t>Si-7°Pt: c ;K 7p»>in-7^K ^ 

I; tKP^r^xf;K 2-t KP^rv'-2-^f 

sJ-y^^^vK 3-xKy7nt 0 tyl^fyK 3- 
xh^y/pt^ylxfyK 3 — p< h ^^f;V7t 

h. 3 — > ^^7'f-;V7i?T- 
3-^f;u-3-^ h^f^Pt^^F, 3- 
h^r^^/V^^l K 

^3i^yy^c7)ftiics^x^/yM ; h/^^, ^i^u^co 
^^m^itykmB, ; ^ ^yU3i^yy>5r J ^-/urfn b° 
^f;^f;^hy, 2-^;y, 3- 

M7U\ N-^f;V7i?h7^ K N,N-y?^^ 
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[0 0 9 1] w^x K^^ygfg 

J;*K u^xMIJrMU ^J:^4!?7 Ot- 10 
i 6 o°cg^MJSr^nB^a r;/w<— 

(Sfil9 3nrn) r Fx^^vl-f- (jftft 2 

4 8 nm) *0MMff#M** n h a ^#t,*^GDX 

j^i-^fe^E- % »3t«^x 7 0 — 1 6 o*c<©a*-e3 0 

[0 0 9 2] T A-fr !J 10-50t, 

1 0-2 0 0#\ KL<^15-3 0°C, 15 — 10 
0#\ L < f3 2 0 — 2 5 0 C. 15 — 90 g>0>£fc 

ffjfBT^y aiftiSi: Lttt, ffilitf, T)V% so 

Tif t*v^ [5.4.0] - 7 1 , 5 

-^TiFtfv^n- [4.3.0] -S-y^^m<OTjU 

#yttft-&*sr, »*, 1-1011%, #*u<ai 

StSJPtSrtt)Tt5 a &3b\ us^;* — >cr> 
[0 0 9 3] 

mn tw ^ b aoiB s s t o -e tt * v \ 

[0 0 9 4] ^Sfe^Jl-1 O^iTOWil so 



*1 (f&U fl5ttfi**-«^<o ) tc*i-#J*:»«:S^ 

fco ifcvve, #s^«gj££r, v-y j^m 

^ (PB) HTor, IW0.5/xm«)l/^ HSU* 
MLt ^l^X hfflggl^ OHO ^^>SKrF 

if— HMt»» (fin^NSR-2 2 0 5 
EX 12 A) £rfflV\ KrF^Wl/-f- (£12 
4 8nm) £r^X ? s<# — Ll^t$rSir Jg3t 

(peb) ^ttofd. &v^t, ^ h^^M^r 

rr~e, Mw<!rMw/Mn(?)ffl£^j;^#Vi;^ h^ff 

[0 0 9 5] Mw^J:t5Mw/Mn 
IV- CHO 1GPC^J7A (G2 0 0 0Hxl 2*. 
G3 0 0 0Hxl 1$, G4 0 0 0Hxl 1*) £:Jf 

v\ Mi.o^yjjy WWiK ^m^ffi^ h 5 t K 

y ^^^>^^ip^-r5^v^<— ^ v-3 h 

tf^y 4 (gpc) l-i:^aiJ^Lfc 0 

[0 0 9 6] Jgjg 
ISSt/WlO .22 M mfiD7-< V ■ T >" K " 
— V (ilis) SrJBdtLfci:*, l *t 1 ^iftffitsiJBril 

^f+HlH0 .2 2 ^m^^-f 1/ ■ T>K ■ ^>^^^ 
(1L1S) WLfcii fIK*It-»3feL 

m) ^^JSt Lfc Q 
[0 0 9 7] AgfejlS 
1^1+^10 .22/i mCD?^ > * TV K • X^—^s*? 
s (1L1S) Sr»*Lfci:#, ««K3ISri6**tS* 

(L s w : El 1 #RS) «r*aa!*-f ««BtfcT«3eL 

0.02^ L s w : 
0 . 0 2 < L s w : ^P^; 
[0 0 9 8] PEDgc^a 

peb ^to TSfeLti^ff)tii)fet-e 
•jteLfcstw*. #iaM*^r>-^^T«a^5 p p b 

fcWJW bfc^^r 2 B^Pfl^l ^gV^fcC7)^ > P E 

BSrffV\ tt, KS+*ft*B0 .2 2 /im^7>fy ■ 
7VK-^^-y (ilis) Sr^Lfct 



(16) 



I2 0 0 1-1 6 6 4 7 8 
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8 



0. 22X0. 85<Ltop<0. 22X1 .1 
0.2 2 X0 ( 8 5^Ltop 
0.22X1.1 ^Ltop 

[0 0 9 9] frmtem&xmtmm^m^it&i&ftYi, 
(a) aa^a 

A— 1 : 4 — t KP^r^f L/y/2-^f^-2"7 

jr-*rif<?/uT * y h t (^m^j:h= 7 5 

/25 : Mw= 1 4 0 0 0) 

A— 2 : 4— fc KP*->^f 2 — T 10 

= 75/15/10 : Mw -3 2 0 0 0) 
A™3 : 4— fc K^^^f 2 — T 

^Vyf^T^ y U™ h/p - t V 
<ni±mi=?fa (*fi-a\tt = 7 0/1 0/2 0 : Mw- 1 5 
000) 

A— 4 ; 4— fc Ko^r^f 1/^/2- jl^-jls— 2— T 

^y^/ur^ y u— h/ 1 —zff-j^T^ y h t<£> 

*S^f£ (*fi-frj±l= 70/1 0/20 : Mw - 13 0 
0 0) 20 
A™5 : 4— fc yxz^i/^f-^^// 2 — t^/U— 2— T 
^vy^7^ y h/p - t h^vO^U:// 
2 , 5 — fvu— 2 , 5 — ^^e-V-lsisyfr— fri/T $ y U- 
-K^C0*fi^#; (*m^it=8 0/5/1 5/3 : M 
w= 3 3 0 0 0) 

A~6 : 4 — fc KP^r^f >y/2-^f^-2-7 

p-Tis^A'Tir y h/t -^vr^ y h/ 

2 , 5 — v^ 2 , 5 ~^^ri^V^^— JVi??? y U 

— (**&tfc= 8 0/5/1 5/3 : M 

w = 3 1 0 0 0 ) 30 
A— 7 : 4 — fc KP^->^f uy/2-^f;i/-2-7 
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